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EXECUTIVE SUMMARY

The Hanford Facility is owned by the U. S. Government and operated by the U. S. Department of

Energy (DOE), Richland Operations Office (RL). Dangerous waste and mixed waste (containing

both radioactive and dangerous components) are managed and produced on the Hanford Facility,

a portion of the 1,450-square-kilometer (560-square-mile) Hanford Site. The 100-D Ponds is a

Treatment Storage, and Disposal (TSD) unit on the Hanford Facility that received both dangerous

and nonregulated waste. Dangerous waste is regulated in accordance with the Resource

Conservation and Recovery Act of 1976 (RCRA) and the State of Washington Hazardous Waste

Management Act of 1976 [as administered through the Washington State Department of Ecology

(Ecology) Dangerous Waste Regulations, Washington Administrative Code (WAC), Chapter

173-303].

This Closure Plan (Rev. 1) for the 100-D Ponds TSD unit consists of a RCRA Part A Dangerous

Waste Permit Application (Rev. 3), a RCRA Closure Plan, and supporting information contained

in the appendices to the plan. The Part A Permit Application revisions are explained at the

beginning of the Part A section. The closure plan consists of eight chapters containing facility

description, process information, waste characteristics, and groundwater monitoring data. There

are also chapters containing the closure strategy and performance standards. The strategy for the

closure of the 100-D Ponds TSD unit is clean closure. Appendices A and B of the closure plan

demonstrate that soil and groundwater beneath 100-D Ponds are below cleanup limits. All

dangerous wastes or dangerous waste constituents or residues association with the operation of

the ponds have been removed, therefore, human health and the environment are protected.
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Discharges to the 100-D Ponds, which are located in the 100-DR-I operable unit, were

discontinued in June 1994. Contaminated sediment was removed from the ponds in August 1996.

Subsequent sampling and analysis demonstrated that there is no contamination remaining in the

ponds, therefore, this closure plan is a demonstration of clean closure as defined in the Hanford

Facility RCRA Permit, Part I.K. 1. Closure of the 1 00-D Ponds will be complete after approval

and incorporation of this Closure Plan in the Hanford Facility RCRA Permit, Modification D.

Since the 100-D Ponds are considered clean, there will be no requirements for a landfill cover or

post-closure care.
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ACRONYMS AND ABBREVIATIONS

CERCLA

CFR
COC
DOE
DQO
Ecology
EEC
EPA
HEIS
MDL
MTCA
QA
QC
PCB
RCRA
RPD
RL
SAP
Tri-Party Agreement
TSD
WAC
WTF

Comprehensive Environmental Response, Compensaflon, and Liability
Act of 1980
Code of Federal Regulations
Contaminant of Concern
U.S. Department of Energy
Data Quality Objectives
Washington State Department of Ecology
Environmental Restoration Contractor
U.S. Environmental Protection Agency
Hanford Environmental Information System
mechanical development laboratory
Model Toxics Control Act
quality assurance
quality control
Polychlorinated biphenyl
Resource Consermtion and Recovery Act of 1976
Relative Percent Difference
U.S. Department of Energy, Richland Operations Office
Sampling and Analysis Plan
Hanford Federal Facility Agreement and Consent Order
treatment, storage, and/or disposal
Washington Administrative Code
Water Treatment Facility
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PART A FORMS

The owner or operator of a facility that transfers, teats, stores, disposes, or recycles dangerous
waste must obtain a permit in accordance with Washington Administrative Code (WAC)
173-303-800 through 840 covering the active life, closure period, ground water protection
compliance period, and/or post-closure care period, as applicable. The dangerous waste permit
application, commonly referred to as the Part A, allows a treatment, storage, and disposal (TSD)
unit to operate without endangering public health or the environment.

The 100-D Ponds historically received corrosive dangerous waste from the regeneration of three
ion exchange columns, which required the operator to apply for a dangerous waste permit. The
TSD is no longer receiving discharges of any kind and will be closed under interim status. Form 1
of the Part A, included in this closure plan, was submitted to the Washington State Department of
Ecology (Ecology) in May 1988. The three-page Form 1 provides general information about the
Hanford Facility such as contacts, location, and operator information.

Form 3 of the Part A is specific to 100-D Ponds. The original Part A, Form 3 was submitted in
August 1986. Revision 1 was prepared to add Process Code D85 (Disposal-Other), the amount,
and unit of measurement, respectively. Revision 1, submitted on August 15, 1987, also increased
the Estimated Annual Quantity of Waste from 64,350,000 L (17,000,000 gal) to 567,800,000 L
(150,000,000 gal). Revision 2 of the Part A, Form 3, submitted November 16, 1987, changed
Process Code D85 to D84 (Disposal-Surface Impoundment). Revision 3 of the Part A, Form 3
was prepared to accompany Revision 0 of this closure plan, and revises discharge quantities and
deletes reference to the 185-D Thermal Hydraulics Test Facility as a current euent contributor.
Revision 4 of the Part A, Form 3 was prepared after all discharges to the ponds were ceased in
June 1994, and reflects the current status of this unit.
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Ox MAP
Attash to this application a topographic map of the area extending to at least one mis beyond property boundaries. The map mest show the
Sele of the tanSy. the location of eaSh of its existing and proposed intake and discharge stiucuie. each of is hazardous waste treatment.
storage, or disposal ilities. and eaSh wel where it injects filid. wtdergeued. Include a# springs, rivers and other surface water bodes In the
map wes. Sea hasructias for prenlse requirements.
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NONCLASSIFIABLE - GENERAL

REFUSE SYSTEMS

AIR AND WATER RESOURCE AND SOLID WASTE MANAGEMENT

RESEARCH, NONCOMMERCIAL
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FORM 1

DANGEROUS WASTE PERMIT GENERAL INFORMATION

XI. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this application and all attachments and
that, based on my inquiry of those persons immediately responsible for
obtaining the information contained in the application, I believe that the
information is true, accurate and complete. ! am aware that there are
significant penalties for submitting false information, including the
possibility of fine and imprisonment.

Date
;oer/Operator 

6
hD. Wagoner, Manager

U.S. Department of Energy
Richland Operations Office

Co74eato
H. J. Hatch,
President and Chief Executive Officer
Fluor Daniel Hanford, Inc.
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'1 PPOCESSEIL. Jeluud)
SPAC FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS Icad. 704'1. FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPA(

IgL. Dal4
Thff-iO Ponds historically received corrosive dangerous waste from the regeneration of three ion exchange columns Located
in the Thermal Hydraulics Test Facility and the Mechanical Development Laboratory of the combined 185-D/189-0 uiLding, and
nonregutated process water generated from the 183-0 FiLter Water Plant (183-0), a sanitary water treatment facility.
Treatment of the waste occurred by the successive discharge to the ponds of acidic waste and caustic waste (T04). This
treatment served to neutralize the waste in the ponds. Any acidic or caustic waste that reached the soil was likeLy buffered
by the calcareous constituents of the soil. Approximately 45,000 gallons (170,000 Liters) per day were treated in the 100-C
Ponds; a fraction of this was the corrosive dangerous waste. This unit has not received dangerous waste since January 1986.
The 100-0 Ponds also received 720,000 galions (2,730.000 Liters) of nonreguLated process water twice a year when the 183-0
Settling Baksin were washed down, and 140,000 gatlons (530,000 Liters) monthly when the 183-D sandfiLters were backwashed.
100-0 Ponds last received a discharge of nonreguLated process water n May 27, 1994 and wilt be closed uider interim status.
The procesa design capacity for disposal reflects the maxizas volum of waste/process water discharged to the
100-0 Pek annually before January 1986, rather than the physical capecity of the wit C84).

IV. DESCRIP1 ON OF DANGEROUS WASTES
A. DANGEROUS WASTE NUMER - Enter te four digit mAsber from Chapter 173-303 WAC fer each sted dangmeus wnom, you wil handle. If you handle

daues wateems w1i are not Neted in Chapter 173-303 WAC. ater the fotr digit nuImberlI that describes the charectersthce sder th ttoms con-taemns those dangenous wastes.

. ESTIMAIED ANNUAL QUANTITY - For each Sated wn unuwed in commi A esthuse the quantty of that waste that WiN be handled on an annual basis.Peref0duareeasisr foos Gomuaflut esed In cosn A estknets the total annual quanity of OS the non-listed wastaes that will be handled whichimes at ohendsiso Or ocasonwta.

C. WIT OF MEASM - For each quanity unered in com ent. l the unit of mature cOde. Units of 15aum. which bmst he used and the appropniats codes

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE
POUNDS ..................... P KILOGRAMS ................... K
TONS ....................... T METRIC TONS.................. I

yen s use any Odto mit WI 01 nuse for quanidy. the units of measres must be consetd into ons of the required units of measture taking into acount8Pp a delt mr speciic gravity of Us waste.
D. aROCEs

1. nwOms CODES:
For Msatd dangeseus : For eat Mted dqesuus was entesed in c'ub A solect the odielI from the et of process cods contained in Section IN tokiNdles how de we i li be eed, &toed. afmer dispppid of at tue facility.
Foe -ns tdangeros wasum For sash ehroeinhd er ta seintanut enteed in Colun A. select the cedes) from a. het of poces codes contained iSeethe. t ba a aSlt e pecsese tht Wil be used to Sfu, beat, antler dispose of a fa non-listed dangesrus wastes that possess that Characterscc Or

Na Four spaces ne wenlted for statdte pence codes. If More re needed: 11) Enr the fiset three " deeched above: (21 Enter -000- in the era "Oghba of ibs rN-D(1: and (31 Enter in ame p.ad aonmpe 4. the low masher and the addidonal cedes).
t PROCESS DESCRIWTIN: If a ede Is not Usted fIr a pems tflu wil be used. de*e lte pros. in the spase provided on the fon.
NOTE: DANGERO WASTES DESCRIBD By MORE THAN ONE DANGEROUS WASTE NUMBER - Dangeru wastbm that can be described by mors than on WestNumbee shall b. teemnosi -n the oen so talown

I' See it n Dangue W slo e ma sta h cobI.n . A. On a -am ue eample cotumn S. C, and 0 by estidang tm total nnual quantitydo OWet as=* aeu4 a0 a toi. be woo to a" owen. andifer dbeisin h sans.
2. I sekm. A of N auet uea maw tie other Dsgerts Waste kmer that -on be used to deoebof the waste. i alas 0(2) Ot that ute s1)er included with

abos and meoe no eth er e - few, thate

3- Repeat step 2 er seet ether Dagesuce Waste Nusuet that - ho used to descdbe Sh daigessue west.
EXAMPLE FOR COMPLETING SECTION IV (aboen, .i smashdwes X-1, X-, X-4 SOd X-4 bhbwl - A tay nil treat and dispoea of - estimated 000 pots per y.of -s-e-ehegs ln IsaUIv tas -g a nnin.I In additio , ... sy S .. t dspe,,se non*.d west... Twh waes e r-Oa there wIN he an etse 20O pemids per year of each waste. The otter Seat is ONesive andl Illiitable and there Will hoansey Two sad, w pett proyt
Of thais M. Treaten ' w be in a .'i:rao, and di,oa -be i a m'-Lb. -n----ma- 0. p

L A. C. UNIT _ D. PROCESSES
L A. C. UNTN ANGEROU ESTIMATED ANNUA. OF MEA-

WASTE IUA TE lAowe 1. PROCESS CODES 2. PROCESS DESCRIPlION
lam aft If a cede is enor std at D11)

x s.D s 1 3 D 8 a

X-2 0 0 0 2 400 p T 0 3 D a 0

X-3 4D0 07 too - 7 rr7-
- 0 0 2ITO'3ID 8 I Alat4d" W" so~
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ILD. hta'm Saed be th" 2i
t mliffi -Owmaon sa 1)

IV. -OEScRIPlON OF DANGEROUS WASTES Ieenthadbl
D. PROCESSES

L A. C. UNrT
.N A ROU B. ESTIMATED ANNUAL OF-

AST UAT OF WASTE 1. PROCESS CODES 2. PROCESS DESCRIPTION
E mte iw i a cod, i. "t we d in DlIi

D1 11 163.600.000 lp T04 1 8 Neutrai tionPoreolation
2

13

17

a
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FIV. DESCRIPMN OF DANGEROUS WASIES tefnnu1dI
*E THIS SPACE TO LIST ADOMONAL PROCESS CODES FROM SECTION G(1I ON PAGE 3.

The 100-0 Ponds historically received corrosive dangerous waste from the
185-0/189-D Building and nonregulated process water from the 183-D. The waste
consisted of the acidic and caustic backwashes (D002) from the regeneration of
ion exchange columns in the 185-0/189-D Building. The actual annual volume of
corrosive waste discharged to the 100-D Ponds is not known, although
approximately 19,600,000 gallons (74,200,000 liters) of waste/process water
was discharged annually to the ponds before January 1986.
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X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this and all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the submitted information is true, accurate,
and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

gner/Operat r /
ohn D. Wagoner, MNnager

U.S. Department of Energy
Richland Operations Office

Co-opT'ator
Edward S. Keen, President
Bechtel Hanford, Inc.
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1.0 INTRODUCMiON

This closure plan presents a description of the 100-D Ponds structures and boundaries, the history
of the waste managed, and the approach that was followed to close the 100-D Ponds Treatment,
Storage, and/or Disposal (TSD) unit. This chapter provides general information on the location
and regulatory history of the 100-D Ponds and a brief overview of the contents of each
subsequent chapter of this closure plan.

1.1 GENERAL INFORMATION

The 100-D Ponds were used as a land surface inpoundment for the disposal of liquid effluent,
located within the Hanford Site. This site has been classified as a Resource Conservation and
Recoveiy Act of 1976 (RCRA) TSD unit because of a potential for having received
nonradioactive, regulated dangerous waste. These ponds no longer receive dangerous waste, and
so are being closed as a RCRA-regulated TSD unit.

Only dangerous constituents derived from the 100-D Ponds operations will be addressed in this
closure plan in accordance with Washington Administrative Code (WAC) 173-303-610(2)(bXi).
The dangerous waste directly leading to the classification of the site as a RCRA TSD unit did not
contain radioactive constituents. Information provided on radionuclides is only for general
knowledge where appropriate. The radioactive portion of mixed waste is interpreted by the U.S.
Department of Energy (DOE) to be regulated under the Atomic Energy Act of 1954; the
nonradioactive dangerous portion of mixed waste is interpreted to be regulated under RCRA and
the State of Washington Department of Ecology (Ecology) Dangerous Waste Regulations.

The 100-D Ponds TSD unit is located within the 100-DR-I operable unit boundary as designated
in the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) (Ecology
et al. 1996). The effluent pipeline (waste site 100-D-3 1), which fed the ponds, will be addressed
in a primary Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) decision document. All discharges to 100-D Ponds were discontinued in June 1994.
Closure of this TSD unit has been conducted pursuant to the requirements of Ecologys
Dangerous Waste Regulations, WAC 173-303-610, WAC 173-303-650, and 40 Code ofFederal
Regulations (CFR) 265.

In August 1996 contaminated sediment was removed from 100-D Ponds as part of an RL
voluntary cleanup action. Subsequent sampling and analysis demonstrated that there is no
contamination remaining in the ponds, therefore this closure plan is a demonstration of clean
closure as defined in the Hanford Facility RCRA Permit, Part II.K. 1. Information supporting this
position is presented in Appendices A and B.
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1.2 100-D PONDS CLOSURE PLAN CONTENTS

The 100-D Ponds closure plan consists of the following nine chapters.

. Introduction (Chapter 1.0)
* Facility Description (Chapter 2.0), consisting of brief descriptions of the Hanford Site and

the 100-D Ponds TSD unit structures and boundary. Information on Hanford Site security
also is provided.

* Process Information (Chapter 3.0), describing how the 100-D Ponds processed the waste
and explaining the overall waste treatment system.

. Waste Characteristics (Chapter 4.0), discussing the waste inventory and the characteristics
of the waste that was treated and disposed of at the 100-D Ponds.

- Groundwater Monitoring (Chapter 5.0), describing the current groundwater monitoring
program established to monitor and characterize groundwater composition in the vicinity of
the 100-D Ponds.

* Closure Strategy and Performance Standards (Chapter 6.0), discussing the closure strategy
of clean closure and performance standards for protection of health and the environment.

- Closure Activities (Chapter 7.0), discussing closure schedule and certification.
* References (Chapter 8.0).
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2.0 FACILITY DESCRIPTION

This chapter briefly describes the general Hanford Site, the Hanford Facility, the 100-D Ponds
TSD unit and location, and provides information on Hanford Site security.

2.1 HANFORD SITE AND RCRA FACILITY DESCRIPTION

The Hanford Site (Figure 2-1) covers approximately 1,450 km2 (560 mi2) of semiarid land that is
owned by the U.S. Government and managed by the U. S. Department of Energy (DOE),
Richland Operations Office (RL). The Hanford Site is located northwest of the city of Richland,
Washington, which is the nearest population center. In early 1943, the U.S. Army Corps of
Engineers selected the Hanford Site as the location for reactor, chemical separation, and related
activities for the production and purification of plutonium. Since 1939, activities at the Hanford
Site have focused on waste management and environmental remediation and restoration.

The Hanford Facility is a single RCRA facility, identified by U.S. Environmental Protection
Agency (EPA)/State Identification Number WA7890008967, that consists of over 60 TSD units
included in the Hanford Site Dangerous Waste Part A Pennit Application (DOE-RL 1988). The
Hanford Facility consists of the contiguous portion of the Hanford Site that contains these TSD
units and, for the purposes of RCRA, is owned and operated by DOE, (excluding lands north and
east of the Columbia River, river islands, lands owned by the Bonneville Power Administration,
lands leased to the Washington Public Power Supply System, and lands owned by or leased to
Washington State).

2.2 DESCRIPTION OF 100-D PONDS TREATMENT, STORAGE, AND/OR
DISPOSAL UNIT

The 100-D Ponds TSD unit is located adjacent to and north of the north perimeter fence of the
100-D Area (Figure 2-2). This TSD unit was constructed as a surface impoundment for liquid
effluent and operated between 1977 and 1994. It was constructed primarily for the impoundment
and disposal of nonradioactive, nondangerous liquid effluent from the 183-D Water Treatment
Facility (WTF). This unit consists of two surface ponds, which during operation were
interconnected by pond effluent transfer piping.

Beginning in 1950, before the operation of this site as a TSD unit, this location served as the
188-D Ash Disposal Basin (waste site 126-D-1), which received coal ash from the
184-D Powerhouse. Until 1966, when the ash basin was retired, the location received ash/water
effluent only. Between 1966 and 1977 the site received no discharges. All discharges to this
location as either the ash basin or as the 100-D Ponds have arrived by way of the same influent
pipe from the 100-D Area process sewer system (Figure 2-2). Before pond operations began, in
1977, the 100-D Area process sewer system discharged into the Columbia River through the
1904-D Outfall structure (waste site 116-D-5) and river pipeline, except when coal ash slurry was
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diverted into the Ash Disposal Basin. All discharges to the process sewer system were
permanently diverted into 100-D Ponds after 1977.

The following predate the unit as a RCRA TSD and are not within the scope of this closure plan:
(1) pond influent piping, (2) the surrounding ash piles, and (3) any dangerous waste constituents
contained within the influent piping or the ash piles. These areas are being addressed through the
CERCLA process. They are discussed in this and following chapters for historical information
regarding previous site usage and the potential effect of this usage on the 100-D Ponds TSD unit.

The 100-D Ponds began operations in 1977 as a single uncovered and unlined pond of
approximately 0.2 hectare (0.5 acre) in size. The original pond was constructed by excavating an
area located within the eastern half of what was formerly the 18S-D Ash Disposal Basin to a
depth of 9 m (30 ft) below local grade. The ash was removed and piled around the perimeter of
the ponds.

In 1979, the original pond was modified to eliminate a bottom sealing problem caused by the
accumulation of flocculent. At that time, the pond was divided into two ponds by the
construction of a dike with sloping walls (Figure 2-3). The ponds have a combined surface
dimension of 50 by 67 m (160 by 220 ft) and the two ponds maintained the surface elevation of
the original pond.

The south pond functioned as a settling pond and is approximately 29 m (95 ft) long, 50 in
(160 ft) wide, and 3.7 m (12 ft) deep, with a capacity of approximately 3,500,000 L
(925,000 gal). All discharges to the settling pond ceased in June 1994.

The north pond was originally designed to function as a percolation pond and is approximately
32 m (105 ft) long, 50 m (160 ft) wide, and 5.5 m (18 ft) deep at the center, which is the deepest
point. The percolation pond has an effluent holding capacity of approximately 6,330,000 L
(1,670,000 gal). The percolation pond received little flow from the settling pond. The pond is
essentially void of vegetation, except for sparse grasses and brush, and an accumulation of
tumbleweed.

During operation of the ponds, effluent entered the settling pond at the northeast corner through a
0.9 meter- (36 inch-) diameter influent pipe originating from the 100-D Area process sewer
system. This process sewer system consists of a 2.06 meter- (6.5 ft-) square reinforced concrete
box structure that travels a portion of the path identified in Figure 2-2.

Two horizontal effluent transfer pipes were installed at different elevations in the dike to allow
flow of clarified effluent from the settling pond to the percolation pond (Figure 2-3). A carbon
steel standpipe approximately 61.1 cm (24 in.) in diameter was located in the northeast portion of
the settling pond. The standpipe was attached to the lower effluent transfer pipe. A valve
actuator arm protruded from the top of the dike directly above the lower transfer pipe. During
pond operations this valve controlled the flow of water between the ponds. These pipes were
removed during remediation preparation activities conducted in June 1996.
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The TSD unit is surrounded on the east, north, and west sides by piles of coal ash and soil
excavated prior to and during the construction of the ponds. A road enters the northeast corner
of the unit, allowing vehicular access to the ponds.

There are currently four RCRA groundwater monitoring wells near the ponds. A discussion of
these wells is included in Chapter 5.0.

The 100-D Ponds were remediated in August 1996 by removing sediment from the settling pond
and removing the piping associated with pond operations.

2.3 SECURITY INFORMATION

The entire Hanford Site is a controlled-access area. The Hanford Site currently maintains access
control to operational areas and around-the-clock surveillance for the protection of government
property, classified information, and special nuclear materials. The Hanford Patrol maintains a
continuous presence of protective force personnel to provide Hanford Site security.

Guarded barricades are maintained around-the-clock at checkpoints on vehicular access roads
leading to the operational areas of the Hanford Site. All personnel accessing these areas must
have a DOE-issued security identification badge indicating the appropriate authorization.
Personnel are also subject to search while on the Hanford Site.

At the 100-D Ponds, administrative controls are in place and enforced with an informational
barrier indicating that only authorized entry inside the roped-off area is allowed. The 100-D
Ponds TSD unit is currently encircled by a light chain. A placard stating "RCRA Waste Site-Do
Not Disturb" is attached to the rope blocking the vehicular access road entering the site at the
northeast corner (Figure 2-3).
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Figure 2-2. The 100-D Area at the Hanford Site.
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Figure 2-3. Plan View of 100-D Ponds. Features shown in
solid black were removed in 1996.
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3.0 PROCESS INFORMATION

This chapter describes how the 100-D Ponds TSD unit received, processed, and disposed of
waste. This chapter identifies all of the known waste streams that this location received since its
first pre-RCRA use as a coal ash disposal site beginning in 1950, until discharges to the unit
ceased in 1994. The discussion of discharges to the site in its pre-RCRA time frame is presented
for information to assist in explaining a historical potential for the presence of non-RCRA
constituents at the Site.

The 100-D Ponds unit was constructed primarily for the disposal of 183-D WTF nondangerous
waste water, which will be described in this chapter. Characterization data also indicates that
some dangerous waste was discharged to the unit (BIB 1995). This waste probably originated
from the 189-D Mechanical Development Laboratory (MDL) complex and arrived by way of the
process sewer system (Figure 2-2). The facilities and processes that generated these waste
streams will be described in this chapter. The previous operation of this site as the 188-D Ash
Disposal Basin is described in this chapter because of the pervasiveness of coal ash at the site and
the potential impact of coal ash to groundwater quality. Also described in this chapter is the
process by which residual contaminants within the process sewer system, such as mercury, could
have combined with the heavy coal ash slurry and been deposited in the ash basin.

3.1 DESCRIPTION OF 100-D PONDS OPERATIONS

The 100-D Ponds TSD unit was constructed in 1977 primarily to dispose of nondangerous waste
water from the 183-D WTF. Columbia River water containing filter and settling basin residues
from the 183-D WTF entered the 100-D Ponds TSD at the northeast corner of the settling (south)
pond. The effluent originally was intended to be retained in the settling pond for at least
three days so suspended solids could settle out of solution before being transfrred to the
percolation pond. During this settling period, effluent would also be evaporating and infiltrating
the settling pond soil column. The effluent would be allowed to rise in the settling pond until it
overflowed into a standpipe which was attached to the lower transfer pipe buried in the dike.
There was also an upper transfer pipe which, although never used, was intended to channel
effluent to the percolation pond during periods of high settling pond water levels. The lower
transfer pipe had an in-line flow control valve that was opened by manually operating a valve
actuator arm, allowing clarifed settling pond effluent to flow from the standpipe to the
percolation pond. Once in the percolation pond, the effluent evaporated or infiltrated into the
percolation pond soil column.

3.2 188-D ASH DISPOSAL BASIN DESCRIPTION AND PROCESS INFORMATION

The 100-D Ponds were constructed within the boundaries of what was formerly the 188-D Ash
Disposal Basin. Before construction of the ponds in 1977, coal ash in unknown quantities was
flushed from the boilers of the 184-D Powerhouse through the process sewer system to the basin
using raw Columbia River water. During ash disposal activities, process sewer effluent that
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normally flowed to the 1904-D (Columbia River) Outfall was temporarily diverted to the 188-D
Ash Disposal Basin. These temporary diversion activities continued until 1966 when 188-D Ash
Basin usage was discontinued. There were no reported process sewer diversions to the location
between 1966 and 1977 when the ash basin reentered service as the 100-D Ponds. Coal ash can
be enriched with various trace elements such as heavy metals (Smith 1981), raising the possibility
that these or other ash constituents in chemical combination with effluent may be present at the
ponds. However, studies have shown coal ash from power plants at the Hanford Site to be
nonradioactive and nonhazardous according to WAC 173-303 (Rasmussen and Carlson 1987).
Chapter 4.0 contains a more complete discussion of coal ash contamination and Table 4-2
summarizes the results of previous analyses of Hanford Site coal ash. Any contamination from
coal ash would be a past practice activity and not associated with this TSD unit.

A potential also exists that the coal ash slurry may have picked up residual mercury from the
process sewer system and carried it into the ash basin. Further discussion of potential mercury
deposition in the ash basin and its status as a past practice constituent is contained in
Section 3.3.3.4.

3.3 EFFLUENT RECEIVED BY 100-D PONDS

The effluent streams which were discharged to 100-D Ponds originated from the 183-D WTF, the
182-D Reservoir, the 189-D MDL, and several other facilities. Available information regarding
the volume and compesition of these effluent streams is presented and discussed in this section
and summarized in Table 3-1. All discharges to the ponds ceased in 1994.

3.3.1 183-D Water Treatment Facility

Prior to June 1994, the 1 00-D Ponds received four intermittent nonradioactive, nondangerous
waste streams from the 183-D WTF, which provides fire protection system water to several areas
on the Hanford Site. Discharges from this unit to the settling pond occurred at an average daily
rate of 18.9 L (5 gal) per minute, acept during filter backwash when the average daily rate
increased to 265 L (70 gal) per minute. Necessary discharges from the 183-D WTF are now
deposited in a concrete basin in the 100-D Area.

The primary stream to the 100-D Ponds was the monthly backwash of two gravity multimedia
filters located in the 183-D WTF. The filter media consists of: (1) a gravel layer, (2) a layer of
sand, and (3) a top layer of anthracite. Filter backwash effluent was composed of water from the
183-D Clearwell (a potable water reservoir), raw water solids previously trapped within the
filters, and aluminum precipitate originating from the addition of alum (aluminum sulfate) as the
flocculating agent Until 1990, Separan", a filtration aid, was added in liquid form after filter
backwashing to promote initial filtration. Separan contained: (1) sodium carbonate,
(2) polyacrylamide, (3) sodium sulfite, (4) sodium sulfate, and (5) water. Each filter backwash
lasted 30 minutes and generated approximately 265,300 L (70,000 gal) of waste water for a

Separan is a trademark of Dow Chemical U. SA
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monthly discharge to the ponds for both filters of approximately 530,600 L (140,000 gal) of
waste water. Chemical analysis of samples of 1S3-D discharge effluent taken on four occasions
between December 1989 and March 1990 indicate that filter backwash effluent is not a dangerous
waste by WAC-173-303-070 criteria (WHC 1992).

The ponds also received waste water from the washdown of the two 183-D Settling Basins.
Basin washdown was normally performed twice a year and the efuent was composed of:
(1) clean water from the fire system, (2) raw water sediment, and (3) alum precipitate. The
washdown of each basin generated approximately 1,364,400 L (360,000 gal) of effluent for a
biannual discharge to the ponds of 2,729,800 L (720,000 gal) for both basins.

The two remaining waste streams are considered miscellaneous clean discharges, which were
received by the ponds only on a contingency basis. One of these effluent streams was sanitary
(potable) water from the possible overflow of the 183-D Clearwell. The other effluent stream
was general building waste water from the 183-D WTF floor and trench drains. Engineered and
administrative controls were implemented at the 1S3-D WTF to minimize the potential of
lubricants or other materials entering the ponds through open building drains. Administrative
procedures included: (1) spill control, (2) lock and tag procedures, (3) training on spill cleanup,
and (4) reporting. Engineering controls included: (1) plugging of pump bedplate drains, (2)
reduced use of lead valve packing, and (3) storage of lubricants in cabinets surrounded with spill
absorbent material. Other hazardous chemicals are not routinely used or stored in the
183-D WTF.

3.3.2 182-D Reservoir

The 182-D Reservoir stores raw Cohumbia River water fir eventual transfer to the 183-D WTF
for processing. The reservoir water level is maintained by manual adjustment of an inlet valve. In
the unlikely event that the 182-D Reservoir should overflow, the 100-D Ponds would have
received raw Columbia River water. Reservoir overflow would have flowed to drains connected
to the process sewer system which in turn discharged to the ponds. The overflow would contain
no sludge or sediment concentrations and is considered to be a nondangerous efuent stream
(WHC 1992).

3.3.3 189-D Mechanical Development Laboratory

The 189-D MDL operated from 1944 until 1988. Its operations consisted of the collective
activities occurring in the combined 185-D/189-D Building, along with those activities in the
attached 190-D, 190-DA, and 1724-DA Buildings. Activities within this complex that
contributed effluent to the 100-D Ponds were a mechanical development laboratory, the Thermal
Hydraulics Test Facility that included two High-Temperature/High-Pressure Test Loops, a craft
shop and storage area, and the Fuel Discharge Trampoline Test Facility. Some of these effluent
streams may have contained corrosive chemicals, dangerous volatile organic shop chemicals,
and/or radiological contamination. The only pre-1977 effuent from the 189-D MDL discussed
here is shop floor and sink drain discharge to the process sewer system before 1974, which
present a historical potential to have deposited liquid mercury in process sewer piping that was
later shared by the 100-D Ponds.
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3.3.3.1 Demineralizer Recharge Effluent From 1977 until 1986, the 100-D Ponds received
intermittent discharges of effluent containing corrosive chemicals originating from the recharge of
three demineralizers located in the 189-D MDL. Two demineralizers located in the Thermal
Hydraulics Test Facility supported two High-Pressure and High-Temperature Loops containing
demineralized water. The recharge effluent from these two demineralizers was discharged
approximately every five to six years. Effluent from a third demineralizer that served a
mechanical development laboratory in the 189-D Building was discharged about every two to
three years from 1977 until 1983, when this demineralizer was removed from service.

Demineralizer recharge entailed the injection of acidic and caustic chemicals (hydrochloric or
sulfuric acid and sodium hydroxide, respectively) into the demineralizer columns along with 25 to
30 L (7 to 8 gal) per minute of water. The chemical/water effluent was then removed from the
center of the column using an aspirator. Water was added again to further dilute the effluent,
which was then discharged as waste water to the process sewer system. In 1986, operating
procedures were implemented at the complex requiring effluent retention for pH testing and
neutralization before release to the ponds. Even before implementation of mandatory
neutralization procedures, operations has reported that demineralizer regeneration chemicals
(acids and bases) were either used in rapid succession or used simultaneously to neutralize the
effluent before discharge.

3.3.3.2 High-Pressure and High-Temperature Loop Drainage. The largest of the two High-
Pressure and High-Temperature Loops supported by the demineralizers provided an intermittent
stream of filtered/chlorinated water to the 100-D Ponds. Although the loop was mechanically
sealed, resulting in no discharges during operation, it was occasionally drained to the process
sewer system resulting in a 757- to 1,135-L (200- to 300-gal) discharge of chlorinated,
demineralized water to the ponds. There are no records regarding the frequency of loop drainage.
The second and smaller loop contained water contaminated with low-level radioactivity that was
drained to waste tanks in the Thermal Hydraulics Test Facility and then transferred out for
appropriate management.

33.3.3 Fuel Discharge Trampoline Test Facility Basin Drainage. The Fuel Discharge
Trampoline Test Facility located in 1724-DA Building of the 189-D MDL provided an
intermittent stream of filtered/chlorinated water to the ponds. This facility was used for the
testing of 100-N Reactor fuel discharge trampoline components. Unirradiated fuel elements were
used in this testing and were sometimes purposely ruptured during testing (DOE-RL 1989).

This facility contained a small concrete-lined basin at the base of a mockup of the 100-N Reactor
face. Testing of the discharge trampoline components could have led to radiological
contamination of this basin. There are no records available concerning the frequency or volume
of basin discharges to the process sewer, but they may have occurred and would subsequently
have been deposited in 100-D Ponds.

3.3.3.4 Toor and Sink Drain Discharges. A mechanical development laboratory located in the
189-D Building contained mercury switches and manometers. Liquid metallic mercury could have
been deposited in the floor and sink drains of this laboratory, which ultimately drained into I00-D
Ponds. Until the late 1960s, when the toxic properties of mercury became known, mercury spills
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from such instrumentation were not recorded and were generally swept into building floor drains.
Residual mercury in the process sewer system that was not washed to the river outfall could have
been carried to the 188D-Ash Disposal Basin with coal-ash slurry from 1950 until 1966, when
diversions to the ash disposal basin ceased. In 1974, traps were installed at mercury switches and
manometers to preclude the possibility of mercury spills to drains. After 1977, residual mercury,
most likely by then remaining in the ponds' influent piping, could have been carried into the
100-D Ponds by otherwise clean effluent from the 183-D WTF. The chronology of mercury
deposition compared with the operational time frames of the ash basin and the 100-D Ponds TSD
unit indicate that the only surfaces potentially contaminated with mercury were the diversion leg
of pond influent piping and possibly the immediate piping outfall point in the settling pond.
Section 4.1.2.2 contains fbrther discussion of mercury as a potential source of pond
contamination.

Typical organic shop chemicals, such as thinners and solvents, were normally used in the craft
shop and the mechanical development laboratory located in the 189-D Building. These chemicals
could have been released through accidental spills to the floor or sink drains to the 100-D Ponds.
However, this building is not reported to have been a storage area for bulk quantities of such
chemicals, and spillage or disposal of any significant quantities to drains is considered unlikely.
Section 4.1.2.3 contains further discussion of this potential source of pond contamination.
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Table 3-1. Activeand Inactive Nondangerous
100-D Ponds TSD Unit

Waste Streams to the

Quantity, L(gal)

Stream Origin period Effluent Frequency Per event Annual Total

133-D Water Treatment
Facility:
- Multimedia fiher backwash 1977- Sanitary Monthly 530,000 6,360,000 108,111,000
(tDIs for both filters) 1994 watr+alum and (140,000) (1.680,000) (28,560,000)

filter solids

- 183-D Settling Basin
washdown (totals for both 1977- Raw water, raw Biannually 2,725,000 5,450,000 92,667,000
basins) 1994 water solids, and (720,000) (1.440,000) (24,480,000)

residual sludge
- Floor and rech drains

1977- Sanitary water Wely 75(20) 3,940 66,925
1994 14,100 ib] (1,040) (17,680)

- Abna pil to drains
5/91 Liquid alum N/A 1,136,000 N/A 4,100 lb]

- Inadvertent discharge (300,000)
Jan. Sanitary water N/A N/A 1,136,000
1993 (300,000)

- Clearwell overflow
1977- Sanitary water Contingency

1994

132-D Reservoir overflow 1977- Raw water Contigency
1994

139-D Mechanical
Development Laboratory:
- High-terperanure(high-

pressure loop drainage 1977- Demineralizod Undocu- 1,135 Undocu- 19,300
1986 water manted (300) mented (5,100)

- Fuel Discharge
Trampoline 1977- Filtered,chlorinated Undocu- Undocu- Undocu-
Test Facility 1986 water mented mented mented

Total 202,000,000
(53,358,000)
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4.0 WASTE CHARACTERISTICS

This chapter discusses the actual and potential waste inventories and the characteristics of the
waste treated at the 100-D Ponds TSD unit.

4.1 ESTIMATE OF MAXIMUM INVENTORY OF WASTE

This section identifies the inventory of nondangerous waste and the potential inventory of
dangerous waste received by the 100-D Ponds TSD unit.

4.1.1 Inventory of Nondangerous Waste

The major effluent contributor to the 100-D Ponds has always been the 183-D WTF and its four
waste water streams collectively identified as nondangerous clean streams (WHC 1992). In 1991,
there was a nondangerous 1,860 kg (4,100) lb spill of an aqueous solution of aluminum sulfate
(alum) to the 183-D WTF floor drains and subsequently to the 100-D Ponds. This spill requires
no sampling or analysis above that already completed because alum is already present in the ponds
as a normal constituent of the 183-D WTF nondangerous efuent. Clean streams also originated
from the 189-D MDL complex until it closed permanently in 1988. Nondangerous liquid effluent
discharges from all contributors to the 100-D Ponds TSD unit since 1977 are summarized in
Table 3-1.

4.1.2 Inventory of Dangerous Waste

This section will discuss and evaluate the potential for this unit to have received or to contain
dangerous wastes, as identified through process knowledge and historical information. An
estimated maximum inventory of dangerous wastes received by the 100-D Ponds TSD unit is
summarized in Table 4-1.

4.1.2.1 Cornosive Chemicals. Until 1986, the 189-D MDL occasionally discharged potentially
corrosive effluents from the regeneration of three demineralizers to the process sewer system
which in turn emptied into the 100-D Ponds. These effluents may have exhibited pH levels below
2.0 or above 12.5 upon arrival at the ponds, although their actual corrosivity level was never
established. The potential for this site to have received this potentially corrosive characteristic
dangerous effluent led to the classification of the 100-D Ponds as a TSD unit.

Based on the frequency of demineralizer regeneration, it is estimated that no more than eight
regeneration events occurred during operation of the ponds. The chemical usage per regeneration
is reported as 43 kg (95 Ib) sodium hydroxide and 32 kg (70 lb) hydrochloric or sulfuric acid.
The maximum potential waste inventory, therefore, is estimated at 344 kg (760 lb) caustic and
253 kg (560 lb) acid. The total estimated quantity of potentially corrosive chemicals discharged
to the ponds is listed in Table 4-1.
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To expedite neutralization, acidic and caustic chemicals used in demineralizer regeneration were
generally injected into the demineralizers either in sequence or were cogenerated, which was
procedurally required in the latter part of the operation of the 189-D MDL. The effluent was then
diluted with water twice during the regeneration process to prevent pH excursions, and was then
checked with litmus paper before discharge and found to be neutral (noncorrosive) and therefore,
nondangerous. Effluent at pH of below 2.0 (acidic) or above 12.5 (caustic) that may actually
have reached the 100-D Ponds can reasonably be expected to have been neutralized by the
calcareous coal ash in the unlined ponds. RCRA sampling performed by the operable unit for this
closure measured a pH of 6.9 for standing water in the settling pond (DOE-RL 1993).

4.1.2.2 Mercury. In 1989, the presence of liquid metallic mercury was visibly confirmed in the
floor drain of the 189-D Building mechanical development laboratory (Price 1989). This drain is
a branch of the main process sewer system that discharged to the ponds. An investigation
determined that accidents involving laboratory instruments such as manometers and mercury
switches could have contributed up to 2.6 kg (5 lb) of mercury to the process sewer system (Gano
and Lauterbach 1990). It is unlikely that a significant portion of this mercury could have been
deposited in the ponds, as mercury traps were installed three years before the ponds began
receiving effluent in 1977, and considerable flushing of the drains and process sewer system
would have occurred before that time.

4.1.2.3 Dangerous Shop Chemicals. Until 1988, when the 1S9-D MDL permanently closed,
standard volatile organic shop chemicals such as thinners and solvents could have been released to
the 100-D Ponds from open floor and sink drains of the craft shop or the mechanical development
laboratory of the 189-D MDL complex. However, such chemicals were not normally stored in
bulk quantities nor were they procedurally discharged to the drain system when spent.
Consequently, the potential spillage is reasonably limited to accidents involving small quantities of
these chemicals. Any releases that did occur would have been diluted by large volumes of process
sewer system water and the high volatility of such organics would likely minimize their persistence
and detectability over time.

4.1.2.4 Coal Ash Contaminants. Because of the previous operation of the 100-D Ponds
location as the 188-D Ash Disposal Basin (waste site 126-D-1), coal ash is pervasive at the site.
Some coal ash can be relatively enriched in assorted heavy metals, which have the potential to
contribute to groundwater contamination (Beaver et al. 1987). Analyses of coal ash samples from
100-D Ponds and other ash piles at the Hanford Site show low levels of most metals when
compared to typical soils. Table 4-2 contains the results of analyses of three coal ash samples
obtained approximately 80 m (260 ft) directly west of the center of the percolation pond. These
samples were collected to represent a background composition of ash unaffected by disposal
activities at I00-D Ponds. The only analytes which exceed the average Hanford Site background
values (DOE-RL 1995) are aluminum, barium, and calcium. Table 4-2 also presents the results of
leachate analyses for coal ash from the 200 Areas. Leachate concentrations are well below EPA
guidelines for toxicity. Studies have concluded that ash from Hanford Site power plants is
nonradioactive and nondangerous per WAC 173-303 (Rasmussen and Carlson 1987).

The pH of coal ash is typically elevated, owing to the presence of calcium and magnesium oxides
and hydroxides (Huffman and Huggins 1986). Groundwater in contact with coal ash often shows
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elevated pH, in the range of 8 to 9 (Beaver et al. 1987). This topic is discussed further in
Appendix B.

4.2 WASTE FORMS TREATED AT TEE 100-D PONDS

All waste that entered the TSD unit entered as liquid effluent from the process sewer system. The
only dangerous wastes documented as being released into the ponds are the potential acid and
caustic demineralizer regenerative solutions designated within the Part A Permit as D002
corrosive characteristic dangerous waste. This would have been in addition to the efauent
containing nondangerous suspended solids from the 183-D WTF for which the ponds were
primarily constructed. Undocumented wastes were also discharged to the ponds, judging from
analyses of the sediments at the bottom of the settling pond (BI 1995).

Dangerous effluent would have been treated, stored, and/or disposed of in the following manner.
Effluent would have been received by and stored in the settling pond; treatment would have been
by neutralization of acids and caustics by chemical interaction with each other or with the
calcareous materials of the unlined settling pond. Disposal would have consisted of evaporation
or infiltration into the settling and percolation pond soil columns.

Table 4-1. Maximum Potential Inventory of Dangerous Waste to
100-D Ponds TSD Unit (aD from the 189-D MDL).

Total quantity,
Stream origin Stream constituents kg4bs

- Demineralizer recharge hydrochloric and/or sulfuric acid 253/560

sodium hydroxide 344/760

- Floor and sink drains mercury 2.3/5
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Table 4-2. Chemical Analyses of Hanford Coal Ash.

100-D Ponds Background Ash,
mg/kg EP toxicity

analysis, EPA limit,
Contaminant B07259 B07260 B07261a mg/Lb mg/

Aliminum 13600 14900 13900

Antimony <13 -<13.3 <12.8

Arsenic <2.0 2.2 <1.8 <0.2 5

Barium 629 687 633 2.9 100

Cadmium <1.52 <1.55' <1.50 <0.05 1

Calcium 19400 19300 17100

Chromium 6.9 7.3 6.7 <0.05 5

Cobalt <4.4 <5.9 <5.2

copper 9.1 11 9.4

Iron 3970 4110 4270

Lead 1.9 2.5 2.1 <0.1 5

Magnesium 3880 4320 3850

Manganese 269 217 214

Mercury <0.08 <0.06 <0.06 <0.001 0.2

Nickel <5.2 <8.5 <6.2

Potassium <290 <297 <287

Selenium <0.46 1.2 <0.51 <0.1 1

Silver 7.7 <2.22 <2.14 0.01 5

Sodium <226 <254 <229

Thallium <0.44 <0.44 <0.45

Vanadium 17.3 18.6 17.4

Zinc 15.1 28.7 25.7

a Duplicate
b DOE-RL
c 40CFR 14

ofB107260
1989
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5.0 GROUNDWATER MONITORING

This section describes the hydrology of the 100-D Area and the groundwater well network which
monitors groundwater composition in the vicinity of 1 00-D Ponds. A summary of results from
over four years of monitoring is also discussed. This section does not include a description of
postclosure care, as all dangerous wastes have been removed from this unit and clean closure is
planned.

5.1 VADOSE ZONE AND AQUIFER IDENTIFICATION

The 100-D Area is underlain by the Hanford and Ringold formations with localized accumulations
of backfill material and Holocene surficial deposits. The water table currently lies approximately
14.4 m (47 ft) beneath the bottom of 100-D Ponds, within Ringold Formation gravel. Figure 5-1
shows the water table in the 100-D Area in February 1995 and June 1996.

The vadose zone in the 100-D Area is composed of backfill, Holocene surficial deposits, and
Hanford formation sediments. In the vicinity of 100-D Ponds, the entire Hanford formation has
been removed by excavation and backfilled by power plant coal ash (Figure 5-2). The coal ash
generally can be characterized as angular to subangular grains, ranging in size from medium sand
to small pebbles. This material is not significantly cemented, and is commonly loose and friable.
The composition of the coal ash is discussed in Appendix B.

The uppermost, unconfined aquifer in the 100-D Area is 3 to 7.6 m (10 to 25 ft) thick and is
bounded on top by the water table and on the bottom by the shallowest confining unit of the
Ringold Formation (Figure 5-3). The aquifer is comprised of partially-cemented pebble to cobble
gravel with a sand matrix. Slug tests in the uppermost aquifer yielded values of horizontal
hydraulic conductivity ranging from 1.2 to 40 m/d (3.9 to 130 ft/d) (Hartman 1992).

The confining unit immediately beneath the unconfined aquifer is a clay-rich unit of
overbank/paleosol mud. It appears to be continuous throughout the 100-D Area, and is
approximately 15 m (50 ft) thick. This is underlain by a unit composed of thin aquifers and
aquitards approximately 60 m (200 ft) thick that extends down to the Ringold lower mud unit.
No estimates of aquifer properties are available for this unit.

5.1.1 Direction and Rate of Groundwater Movement

Groundwater flow in the 100-D Area was strongly influenced by liquid waste discharge in the
past. Extensive leakage occurred from the reactor coolant retention basins that created large
mounds on the normal water table (Brown 1963). An infiltration test was conducted near the end
of the operating periods for reactors in the 100-D area to determine the capacity of the natural
soil column for direct input of coolant (Eliason and Hajek 1967). Data from that test have been
used to reconstruct the configuration of the water table when mounding was present (Figure 5-4).
While the reconstruction in Figure 5-4 may represent "worst-case" conditions, it nevertheless
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provides evidence for historical pathways that contamination may have followed to its current
locations (Connelly 1997). Water levels had returned to near natural levels by the mid-1970s.

The water table currently lies approximately 14.4 m (47 ft) beneath 100-D Ponds, within Ringold
Formation gravel. Groundwater flow is interpreted to be toward the northwest beneath
100-D Ponds for most of the year. During the Sprins the groundwater in this area is typically
influenced by higher water levels in the Columbia River, which has the effect of making the
groundwater table shallower toward the river and changing the groundwater flow direction
towards the east. This seasonal variation is illustrated in Figure 5-1.

An estimate of the current average linear velocity (v) of groundwater beneath the 100-D Ponds
can be calculated from Darcy's Law according to the following equation:

n,

where:

K = Horizontal hydraulic conductivity of uppermost aquifer: 0.3 to 40 m
(1.0 to 130 ft) per day (Hartman 1992)

i= Horizontal hydraulic gradient (measured in July 1992): 1.8 x 10'

n. = Effective porosity of uppermost aquifer: 0.2 (Fetter 1980, p. 64)

The resulting range of velocity is 2.7 x 10- to 0.36 m (8.9 x 103 to 1.2 ft) per day. These
calculated velocities are consistent with those used to reconstruct the water table configuration
that might have been present during the reactor operating years (Connelly 1997). The accuracy of
these estimates is a function of uncertainties associated with the input parameters (i.e., the
hydraulic properties for the aquifer and the water table gradient). Because these parameters are
limited by the number and locations of monitoring wells, estimates in some areas are more
accurate than in others. The actual rate of contaminant migration also is affected by retardation
and by changes in gradient as a result of changing river stage.

5.2 INTERIM STATUS PERIOD GROUNDWATER MONITORING

Groundwater monitoring at the 100-D Ponds site is conducted in accordance with
WAC 173-303-400 and 40 CFR 265, Subpart F. These regulations govern "interim status" TSD
units, which are those that do not currently have final permits to treat, store, or dispose of
dangerous waste.
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Collection of 100-D Ponds groundwater monitoring samples began in 1992. As required by
40 CFR 265.92, groundwater is analyzed for groundwater quality parameters, drinking water
parameters, and contamination indicator parameters. Statistical comparisons of contamination
indicator parameters upgradient and downgradient of the site are made on a quarterly basis. This
phase of groundwater monitoring is commonly caled "indicator evaluation" or "detection"
monitoring.

5.2.1 Well Location and Design

The groundwater monitoring network for the 1 00-D Ponds is comprised of one upgradient and
three downgradient wells (Figure 5-5). The wells are completed at the top of the unconfined
aquifer. As-built diagrams of the wells, including geologic and geophysical logs and other
information, are summarized in Borehole Completion Data Package for the 100-D Ponds
(Hartman 1992).

5.2.2 Groundwater Sampling and Analysis

The groundwater monitoring plan for the 100-D Ponds (Hartman 1991) describes sample
collection, field chemistry measurements, analytical methods, chain-of-custody control, and
quality control. The four wells in the 100-D Ponds monitoring network were sampled quarterly
for the first year and semiannually thereafter, as required by 40 CFR 265.92. A list of sampling
dates and associated analyses is contained in the attachment to Appendix B.

5.3 RESULTS OF GROUNDWATER MONITORING

This section summarizes and evaluates the groundwater information collected throughout the
course of monitoring at 100-D Ponds.

5.3.1 Potentiometric Levels

Water levels have been measured monthly during the monitoring period. These data are recorded
in the annual report for RCRA groundwater monitoring projects at Hanford Site facilities (e.g.,
DOE-RL 1996a). A plot of water level versus time (Figure 5-6) shows significant fluctuation in
all four monitoring wells, which mainly results from fluctuation of the Columbia River level.
Water levels can change by over 2 m (6.6 ft) over the course of a year. High river levels in the
Spring of 1996 influenced all wells in the 100-D Ponds monitoring network, resulting in the
highest water table recorded in this area during the last five years. Water level in well 199-1)8-5
during this time rose by 214 cm (7 if) over the course of eight months.

Water levels in two of the downgradient wells, 199-D8-4 and 199-DS-6, can be slightly higher
than the water level in the upgradient well (199-D5-13) when the river stage is high.
Groundwater flow under 100-D Ponds is generally to the north and northwest. There are no
observable effects of groundwater mounding beneath 100-D Ponds seen in the water level data,
although the effects of discharge to the ponds can be seen in the hydrochemistry data discussed in
the next section.
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5.3.2 Groundwater Quality

Groundwater near 100-D Ponds has been collected and analyzed for various constituents since
1992. Four quarters of data were collected in 1992 and 1993 and analyzed for a complete suite of
organic and inorganic constituents and radionuclides. These constituents are listed in the
attachment to Appendix B, and compared to the groundwater monitoring analytes listed in
40 CFR Part 264, Appendix IX. Complete chemical analyses of the groundwater are available
from the Hanford Environmental Information System (HEIS) database, and summarized in the
annual report for RCRA groundwater monitoring projects at Hanford Site facilities (e.g., Hartman
and Dresel 1997).

Table 5-1 contains a statistical summary for contaminants of potential concern from the three
downgradient wells, and shows that groundwater levels are below Model Toxic Control Act
(MTCA) B groundwater cleanup standards. Of special concern are the few chemicals that were
found to be above MTCA B soil cleanup standards for groundwater protection in the sediments of
the settling pond, which have been removed. These chemicals included polychlorinated biphenyls
(PCB), arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, vanadium, and zinc.
None of these constituents were found in the downgradient wells at levels that would indicate
contribution from 100-D Ponds. These results indicate that disposal activities at 100-D Ponds did
not have any adverse effects on groundwater.

Although discharges to 100-D Ponds did not create a groundwater mound detectable by water
levels in the monitoring wells, the effect of the discharges can be seen in the water chemistry data.
The greatest volume of effluent routed to the Ponds was raw or treated river water released from
the 183-D WTF, which diluted the groundwater beneath the Ponds. The groundwater upgradient
of 100-D Ponds is contaminated with chromium, tritium, and nitrate. The discharges into 100-D
Ponds effectively diluted this groundwater to values typical of or below background
concentrations for the Hanford Site, as shown by analyses from downgradient monitoring well
samples (DOE-RL 1996a).

Figure 5-7 shows chromium concentrations and conductivity measurements over time for the
upgradient and downgradient monitoring wells. These plots show that water quality in the
upgradient well has degraded since the decrease of discharges to the ponds and final cessation in
May 1994, while concentrations in the downgradient wells have changed little since that time.
This is interpreted to be the result of the lack of "clean" water from past discharges to dilute the
contaminated water entering the area from upgradient sources. For a more complete discussion
of groundwater contamination in the 100-D Area, see Peterson et al. (1996).

The RCRA groundwater monitoring program for interim status units (40 CFR 265, Subpart F)
requires a comparison of concentrations of various indicator parameters from downgradient wells
with critical mean values calculated from an upgradient well. Over the course of groundwater
monitoring at 100-D Ponds, pH is the only parameter which has exceeded the critical value. This
exceedence occurred in February 1996 in the two downgradient wells 199-D8-4 and 199-DS-6.
Ecology was notified of this exceedence and an assessment report was submitted (Hartman 1996).
The coal ash underlying the ponds is the source of the elevated pH in the groundwater, as
discussed in Section 4.1.2.4.
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Figure 5-1. Contour Map of the Water Table Around the 100-D Area
in February 1995 and June 1996.
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Figure 5-2. Approximate Thickness of Coal Ash in the Vicinity of 100-D Ponds.
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Figure 5-3. General Stratigraphy and Hydrostratigraphy of the 100-D Area.
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Figure 5-4. Contour Map of the Water Table Around the D and H Areas in 1967.
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Figure 5-5. Groundwater Monitoring Wells at 100-D Ponds.
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Figure 5-7. Chromium and Conductivity Values from 100-D Ponds Monitoring Wells from
December 1991 to September 1997. Vertical line represents end of discharges to the ponds.
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Table 5-1. Statistical Summary of Groundwater Samples from Monitoring Wells
Downgradient of 100-D Ponds. Data obtained from samples collected from
December 1991 to September 1997. Data reported as below detection limit

were assigned a value of% the detection limit for statistical analysis.
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0.500

0.500

0.500
2.43

26.71
0.881

3.00
14.62

5.71
2.57

4.57

0.069

10.54

5.34

10.25

6.39

Std. Dev.

40.33

0.000
0.219
0.000

0.000
0.000

0.000
0.000
0.179

15.67
0.559

1.71

15.85

4.07
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8.86

0.031
6.25

3.89
4.98
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0.5
0.5
0.5

0.5

0.5
0.5
0.5

2
10
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0.49

1.85
1.05
2.5

0.275

0.0095

4.6

1.435

1.8
1.3

Max # Samples # Samples
p/L <DL

100 52 52

0.5 13 13

1 13 13

0.5 13 13

0.5 13 13

0.5 13 13

0.5 13 13

0.5 13 13

2.5 21 18
71.6 52 9

1.5 52 47

5 52 48

87.5 52 30

13.6 52 48

4 21 20

63 52 25

0.1 50 47

42 52 51

10 52 52
15.4 52 30

19 52 28
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100
100
100
100
100
100
100

100
86
17
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58

92

95
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94
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100
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MTCA B Max value >
GW, pg/L MTCAB?

NA

1.12 NO

NA

NA

NA

NA

0.32 NO*

0.011 NO*

4.8 NO*

1120 NO
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6.0 CLOSURE STRATEGY AND PERFORMANCE STANDARDS

This chapter describes the closure strategy, closure performance standards, and closure activities
for the 100-D Ponds TSD unit.

6.1 CLOSURE STRATEGY

The strategy for the closure of this TSD unit is clean closure. Data presented in Appendices A
and B demonstrate that soil and groundwater beneath 100-D Ponds are below cleanup limits in
accordance with WAC 173-610(2)(b), as outlined in Section 6.2.

6.2 GENERAL PERFORMANCE STANDARDS

The closure performance standards in WAC 173-303-610(2) require the owner or operator to
close the TSD unit in a manner that:

"(aXi) Minimizes the need for further maintenance;

(ii) Controls, minimizes or eliminates to the extent necessary to protect human health
and the environment, postclosure escape of dangerous waste, dangerous constituents,
leachate, contaminated run-oa or dangerous waste decomposition products to the
ground, surface water, ground water, or the atmosphere; and

(iii) Returns the land to the appearance and use of surrounding land areas to the
degree possible given the nature of the previous dangerous waste activity."

All dangerous wastes or dangerous waste constituents or residues associated with the operations
of the ponds have been removed, so no maintenance is or will be required and human and
environmental health is protected. The ponds were established in a preexisting excavation in the
coal ash basin and, as such, are not required to be backfilled.

6.3 CLOSURE ACTIVITIES

Activities leading to clean closure of the 100-D Ponds TSD included sampling to characterize the
composition of near-surface sediments (BHI 1995) and removal and disposal of sediment from the
settling pond, as described in Appendix A. Subsequent collection of verification samples from
beneath the surface of the ponds was conducted according to the Sampling and Analysis Plan
(SAP) for the 100-D Ponds Voluntary Remediation Project (DOE-RL 1996b). The sampling and
analysis strategy was determined through the Data Quality Objectives (DQO) process, which is
summarized in Appendix C. Cleanup limits and detection limits were agreed to in the DQO and
modified slightly during approval of the SAP. Final cleanup limits are contained in Table A-3 of
Appendix A. Samples were analyzed in accordance with State-approved methods and
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procedures, according to EPA Analytical Level Ill standards. Analytical results were evaluated
according to procedures in MTCA and Ecology guidance (Ecology 1992). These results are
detailed in Appendix A, which concludes that 100-D Ponds is in compliance with
WAC-173-303-610(2)(b)
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7.0 CLOSURE ACTIVITIES

This chapter discusses the activities that will be conducted to finalize closure of the 1 00-D Ponds
TSD unit.

7.1 SCHEDULE OF CLOSURE

Closure of the 100-D Ponds will be complete after approval and incorporation of this Closure
Plan in Permit Modification D. Certification will be submitted within 60 days of closure plan
approval, as required by WAC 173-303-610(6). The 100-D Ponds is considered clean closed and
therefore will not be subject to closure with a landfill cover and postclosure care requirements.

7.2 CERTIFICATION OF CLOSURE

The certification of closure for 100-D Ponds, signed by both the RL and a registered independent
professional engineer, will be submitted to Ecology and the Benton County Auditor within 60
days after this closure plan is approved. An example of the certification is presented in Figure
7-1. Documentation supporting the independent registered professional engineer's certification
will be supplied upon request.
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Figure 7-1. Closure Certification for 100-D Ponds.

CLOSURE CERTIFICATION
FOR 100-D PONDS

Hanford Facility
U.S. Department of Energy, DOE Richland Operations Office

We, the undersigned, hereby certify that all 100-D Ponds closure activities were performed
in accordance with the specifications in the approved closure plan.

Owner/Operator Signature RL Representative
(Typed Name)

Date

P.E.# State
Signature Independent Registered Professional Engineer Date
(Typed Name, Professional Engineer license number, state of issuance, and date of signature)

7-2



DOE/RL-92-71
Rev. 1, Draft B

8.0 REFERENCES

Atomic Energy Act of 1954,42U.S.C. 2011 et sec.

Beaver, F.W., G.H. Groenewold, O.E. Manz, D.J. Hassett, 1987, The Effects of Fly Ash and
Flue-Gas Desulfbrization Wastes on Groundwater Quality in a Reclaimed Lignite Stnip
Mine Disposal Site, DOEFC/10120-2550, Vol. 1, U.S. Department of Energy Office of
Fossil Energy, Morgantown, West Virginia.

BBI, 1995, Data Evaluation: 100-D Ponds, BHI-00328, Rev. 01, Bechtel Hanford, Inc.,
Richland, Washington.

Brown, D.J., 1963, Status of the Groundwater Beneath Hanford Reactor Areas: January 1962
to January 1963, HW-77170, April 1963, General Electric Company, Hanford Atomic
Products Operation, Richland, Washington.

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 U.S. C.
9601 et seq.

Connelly, M.P., 1997, Plan for Characterization and Remediation of Chromium Plume West of
the 100-D Reactor, BHI-00967, Rev. 0, January 1997, Bechtel Hanford, Inc., Richland,
Washington.

DOE-RL, 1997, Hanford Site Dangerous Waste Part A Permit Application, 3 vols.,
DOE/RL 88-21, Rev. 16, U.S. Department of Energy-Richland Operations Office,
Richland, Washington.

DOE-RL, 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan for the 100-
DR-I Operable Uni, Hanford Site, Richlan4 Washington, DOE/RL-89-09, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1993, 100-D Ponds Closure Plan, DOE/RL-92-71, Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1995, Hanford Site Background: Part 1, Soil Backgroundfor Nonradioactive
Analytes, DOE/RL-92-24, Rev. 3, U.S. Department of Energy, Richland Operations Office,
Richliand, Washington.

DOE-RL, 1996a, Annual Report for RCRA Groundwater Monitoring Project at the Hanford Site
Facilityfor 1995, DOE/RL-96-01, Rev. 0, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

8-1



DOEL,-92-71
Rev. 1, Draft B

DOE-RL, 1996b, Sampling and Analysis Planfor the 100-D Ponds Voluntary Remediation
Project, DOE/RL-96-43, Rev. 1, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

Ecology, EPA, and DOE, 1996, Hanford Federal Facility Agreement and Consent Order, 2
vols., as amended, Washington State Department of Ecology, U.S. Environmental
Protection Agency, and U.S. Department of Energy, Olympia, Washington.

Ecology, 1992, Statistical Guidancefor Ecology Site Managers, Pub. #92-54, Washington State
Department of Ecology, Olympia, Washington.

Eliason, J.R and B.F. Hajek, 1967, Ground Dispsal ofReactor Coolant Effluent,
BNWL-CC-1352, Battelle Northwest, Richland, Washington.

Fetter, C.W., 1980, Applied Hydrogeology, Charles E. Merrill Publishing Company, Columbus,
Ohio.

Gano, K.A. and M. J. Lauterbach, 1990, Estimate ofMercury Released to 120-D-i (I00-D)
Pond, Westinghouse Hanford Company, Richland, Washington.

Hartman, M.J., 1991, Groundwater Monitoring Planfor the 100-D Ponds,
WHC-SD-EN-AP-048, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

Hartman, M.J., 1992, Borehole Completion Data Package for 100-D Ponds Wells: CY 1991,
WHC-SD-EN-DP-043, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

Hartman, M.J., 1996, 100-D Ponds Groundwater Quality Assessment, WHC-SD-EN-EV-03 3,
Westinghouse Hanford Company, Richland, Washington.

Hartman, M.J. and P.E. Dres], eds., 1997, Hanford Site Groudwater Monitoringfor FY 1996,
PNNL-1 1470, 1997, Pacific Northwest National Laboratory, Richland, Washington.

Huffman, G.P. and R.E. Huggins, 1986, Reactions and Transformations of Coal Mineral Matter at
Elevated Temperatures, inMineralMatter and Ash in Coal, Karl S. Vorres, ed., American
Chemical Society, Washington, D.C., pp. 101-113.

Peterson, R.E., R.F. Raidl, and C.W. Denslow, 1996, Conceptual Site Modelsfor Groundwater
Contamination at 100-BC-5, 100-KR-4, 100-HR-3, and 100-FR-3 Operable Units,
Hanford Site, BHI-00917, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

Price, S. M., 1989, MetalicMercury Discoveredat 189-D, Internal Memo #80252-89-113,
Westinghouse Hanford Company, Richland, Washington.

Rasmussen, O.- and R.A. Carlson, 1987, Design Specificationsfor the Semiworks (201-C) Site
Engineered Barrier, WHC-SD-DD-TI-004, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

8-2



DOE/RL-92-71
Rev. 1, Draft B

Resource Conservation and Recovery Act of 1976, 42 U. S.C. 6901 et seq.

Smith, R.D., 1981, Evaluation of Flash Surface Phenomena and the Application of Surface
Analysis Technology, PNL-3 842, Pacific Northwest Laboratory, Richland, Washington.

WHC, 1992, 183-D Filter Backwash BA T/AKART Evaluation and Selection,
WHC-SD-W252-ER-001, Rev. 0, Appendix B-5, Westinghouse Hanford Company,
Richland, Washington.

40 CFR 141, 1995, "National Primary Drinking Water Regulations," Code ofFederal
Regulations, as amended.

40 CFR 264, 1995 "Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities," Code ofFederal Regulations, as amended.

40 CFR 265, 1995, "Interim Status Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities," Code ofFederalRegulations, as amended.

WAC 173-303, Dangerous Waste Regulations, Washington State Department of Ecology,
Olympia, Washington.

WAC 173-340, Model Toxics Control Act, Washington State Department of Ecology, Olympia,
Washington.

8-3



DOE/RL-92-71
Rev. 1, Draft B

8-4



DOE/RL-92-71
Rev. 1, Draft B

APPENDIX A

SUMMARY OF REMEDIATION AND VALIDATION SAMPLING
AND ANALYSIS AT 100-D PONDS
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A1.O INTRODUCTION

Characterization data collected from 100-D Ponds in 1992 and 1995 (BH 1995) showed that
surface sediment in the settling pond was contaminated with various metals and polychlorinated
biphenyls (PCB), up to a depth of 60 cm (24 in.). Subsurface data collected from trenches in
1995 indicated that the substrate below this surface layer was free of contaminants. Based on this
information, it was determined that this treatment, storage, and/or disposal unit (TSD) could be
completely remediated and demonstrated to be clean if this contaminated sediment was removed.
The decision was made to excavate and dispose of the contaminated sediment and collect samples
to verify that no contamination remained at the ponds.

This appendix describes the remediation of 100-D Ponds and subsequent sampling and analysis of
surface soils at the facility.

A2.0 VOLUNTARY REMEDIATION

The scope of work for the remediation of the 100-D Ponds involved the removal of piping and
contaminated sediments associated with past waste disposal practices at this TSD. The major
assumptions that were made during the planning phase of the project are the following:

1. Only the upper sediment layer in the settling pond needed to be excavated because
contaminant concentrations in the material beneath this layer were below cleanup goals
(BID 1995). Characterization sampling of the percolation pond showed that this area was
not contaminated.

2. The contaminated sediment in the settling pond varied in thickness between approximately
0.6 to 1.5 m (2 to 5 ft) (BiH 1995) and had areal dimensions of approximately 41 by 27 in
(135 by 90 ft). An average contaminated sediment thickness of 1 m (3 ft) was assumed, so
the calculated volume of contaminated sediment was approximately 1,030 m3 (1,350 yd3).

3. Regardless of the variability of the contaminated sediment thickness, the sediment would be
excavated down to the top of the coal ash (as indicated by the distinctive black color).

4. Radiological surveys indicated that radioactive contamination was present only in the upper
15 cm (6 in.) of contaminated sediment. The radioactively contaminated sediment would be
skimmed off and disposed of as radioactive nondangerous waste while the remainder of the
contaminated sediment would be disposed of as nondangerous waste.

5. The excavated sediment would be disposed of in the low level burial grounds.
Characterization data from the ponds showed that the sediment did not designate as
dangerous waste. This fact, coupled with the presence of low levels of radioactive
contamination, made it appropriate to dispose of this sediment in the low level burial
grounds.
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6. Verification sampling would be conducted after removal of the contaminated sediment layer
(DOE-RL 1996). If the analytical laboratory results indicated contaminant concentrations
above cleanup goals, excavation equipment would be re-mobilized (if necessary), and
additional material would be excavated until cleanup goals were achieved.

7. The carbon steel piping embedded in the earthen dike that separated the settling pond from
the percolation pond and a corrugated steel pipe laying in the bottom of the percolation
pond would be removed and disposed of.

The labor needed to excavate and haul the contaminated material was performed by plant forces
as determined in "Hanford Site Plant Forces Work Reviews 8850-032-96 and 8850-033-96"
(Broom 1996a and 1996b). The plant forces were directed by the Bechtel Hanford, Inc. (BIl)
Field Support Organization. The work plan (Bi 1996a) outlined the general approach for
performing the work. The final hazard classification for the project classified the work as
"radiological" (BIl 1996b). The field work was performed under Demand Work Request
number 19960607004 which provided the specific task instructions for performing the work. The
site specific health and safety plan (BI 1996c) classified the work as "low hazard" both from an
industrial safety and radiological perspective. The hazards were expected to be those commonly
found in small-scale excavation projects and the radiological hazards were expected to be very
low levels. Level D personal protective equipment (the lowest level of protection) was prescribed
for the work.

Mobilization for field activities began on Jure 18 (all dates are calendar year 1996) when the
office trailer was delivered and set up. A ramp to access the settling pond was cut into the dike
separating the two ponds, and the overflow pipe was removed on June 19. The influent pipe and
weir were removed on June 20. All piping that was removed was surveyed for radioactive
contamination, and none was detected with field instruments. The piping was released by the
Radiological Control Technicians (RCT) and staged to the northwest of the ponds for later
disposal to the 183-F Clearwell. Surface gravel was spread on the access roads and ramp to
improve traction in the coal ash that is the predominate soil type in the area. Water spray was
used to control dust emissions throughout the project. Because the low level waste burial ground
was not yet able to receive waste from this TSD (due to an administrative requirement within
DOE), the project was placed on hold on June 21.

Excavation of the contaminated sediment in the settling pond began on August 12. A front-end
loader was used to excavate the sediments. The original plan called for skimming the upper 15
cm (6 in.) of contaminated sediment to remove the radioactive contamination and minimize waste.
The loader operator found it difficult to guide the bucket and maintain this depth, however, and
the actual skimming depth was about 30 cm (12 in.). Excavation of the sediments was also
difficult because of loose material on the surface that provided poor traction for the loader. On
August 13, the loader became mired in the sediment due to the presence of moisture in an
underlying layer which would not support the weight of the loader. A tractor was used to pull the
loader out. Because of the difficulty of skimming the surface layer, the plan was changed on
August 14 to remove all of the contaminated sediment layer down to the ash layer and handle all
of the material as radioactively contaminated. Excavated sediment was staged on the south side
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of the settling pond and covered with plastic sheeting at the end of each shift to prevent dust
emissions.

Ten-yard dump trucks were used to haul the excavated sediment to the 218-W-4C burial ground
in the 200 West Area, and placed in Trench #48. The truck beds were lined with plastic sheeting
before loading. Once loaded, the sheeting was folded over the pile and taped shut to prevent
release during transport.

On two occasions, winds were too high at the burial grounds to allow dumping. On both
occasions, winds subsided to safe levels within about two hours. Winds at the excavation site
were never a problem.

Owing to several logistical concerns, overtime was approved for completing sediment removal in
order to maintain the original schedule. Twelve-hour shifts were worked August 15 and 16, and
an eight-hour shift was worked on August 17 (Saturday) when sediment removal was completed.
A total of 69 truckloads [approximately 7.7 m' (10 yd) each load] was hauled to the low level
waste burial ground. Two truckloads of scrap steel piping (non-radioactive) were hauled to the
183-F clear well for disposal on August 19. Photographs of the ponds before and after the
remediation activities are shown in Figure A-1.

A3.0 VERIFICATION SAMPLING AND ANALYSIS

AMl SAMPLING

Verification samples were collected from 100-D Ponds on August 21, 1996. Sampling was
guided by the 100-D Ponds Sampling and Analysis Plan (SAP) (DOE-RL 1996), which was
reviewed and approved by the Washington State Department of Ecology (Ecology). Figure A-2
is a map of the ponds showing the sampling sites.

A3.1.1 Sampling Locations

The sampling locations were measured using a Brunton& compass and 100-ft tape measure,
following the coordinates in Table 2-1 of the SAP. The surveyed sites were marked with "pin
flags," with the site sample number and HEIS number marked on the flag.

Sample site P-5 was not an appropriate location to collect a sample as material from the dike
between the two ponds had been pushed into the percolation pond during remediation activities,
covering the sampling site with approximately 2 m (6 ft) of fill material. The site was moved to
an area which had not been covered and was renamed sampling site P-5A. This site is 5.5 m
(18 ft) north and 2.5 m (8.2 ft) east of the original location ofP-5.

* Brunton is a trademark of The Brunton Company
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The SAP required samples to be collected from the banks of the ponds based on the total area of
the lower third of the banks, at a rate of one sample for every 100 in2 of bank area. The
circumference of the settling pond was measured at 118.1 in (387.5 if), and the percolation pond
at 68.9 in (226 if). The total bank height was estimated at 3 in (10 if) for both ponds. The area
of the lower third of the bank of the settling pond was calculated to be 120 m2 (1,291 if 2) and 70
mi2 (753 f 2) for the percolation pond. For the settling pond, sampling site S-I represents one
bank sample, and the other was chosen randomly and designated SB-2. The bank sample for the
percolation pond was also chosen randomly, and designated PB-i.

The sample locations were surveyed on August 28, 1996, using global positioning satellite
techniques. Coordinates of the surveyed locations are presented in Table A-1.

A3.1.2 Sample Collection

All sampling activities were performed according to procedures cited in the SAP. The sampling
log is reproduced in Attachment A-1. Sampling activities were monitored by Environmental
Restoration Contractor (ERC) Quality Assurance personnel for compliance with the SAP. The
self assessment (SA# D-Pond-001-96, contained in the Project file) found that the sampling was
performed according to the SAP and all applicable ERC procedures.

Sampling was conducted by digging approximately 30 cm (12 in.) below the surface with a steel
shovel, then scraping away the material which contacted the shovel and collecting the sample with
stainless steel and/or plastic tools. A total of 19 samples were collected, which included one field
blank of silica sand and two duplicate samples. The samples were placed in the appropriate
containers, labeled, and packed in coolers. At the end of the sampling event the coolers were
shipped to the laboratory for analysis. No radiological prescreening of samples was necessary
before shipment offsite, as determined by health physics personnel and based on previously-
collected data.

A3.2 LABORATORY ANALYSIS

The samples were submitted to Quanterm Environmental Services (QES) for analysis of the
contaminants of concern (COC), under Sample Authorization Form B96-139. The COCs were
identified from process history information and analytical results from the characterization
samples, and agreed to in the DQO. The COCs are presented in Appendix C, Table 2. Most
metals were analyzed by EPA SW-846 method 6010A. Exceptions were arsenic (method 7060),
lead (method 7421), thallium (method 7841), mercury (method 7471), and hexavalent chromium
(preparation method 3060A, analysis method 7196). Analysis of PCBs was by method 8080A.

A3.2.1 Validation of Analyses

A validation report for the QES laboratory data was prepared by AT. Kearney, Inc., and
transmitted to the ERC in November 1996. This report evaluated all 19 verification samples in
accordance with Hanford Site procedures (WHC 1993).
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Figure A-2. Topographic Map of 100-D Ponds, Showing Verification Sampling Localities.
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Table A-1. Sampling Site Locations, in Washington State Coordinate System.

Sample
Number Northing Easting Elevation

P-1 152067.94 573486.85 129.48
P-2 152065.22 573481.57 129.35
P-3 152058.94 573484.65 130.27
P-4 152053.85 573475.59 131.65

P-5A 152063.92 573474.04 131.25
PB-I 152064.99 573468.58 131.09
S-1 152025.28 573497.55 132.49
S-5 152034.86 573466.46 131.25
S-6 152021.47 573487.93 131.38
S-7 152038.33 573500.04 131.36

SB-I 152016.44 573465.23 131.72
SR-i 152034.50 573475.97 131.32
SR-2 152034.48 573481.99 131.34
TP-1 152023.46 573466.09 130.63
TP-2 152037.24 573495.58 131.22
SR-3 152025.88 573473.05 0.00

The validation report evaluated the laboratory
precision, detection levels, completeness, and
deficiencies were found with the data. Minor

data on the basis of holding times, accuracy,
other measurements of data quality. No major
deficiencies are as follows:

Holding time was exceeded for mercury by one day for one sample (BOHYS5). The initial
analysis for this sample was out of the calibration range of the instrument, and was not
immediately diluted and rerun. ERC personnel authorized reanalysis of this sample, and the
resulting value was qualified with a "J."

Matrix spike/matrix spike duplicate recoveries were outside quality control (QC) limits for
aluminum, manganese, thallium, barium, and calcium. These analytes were assigned "J"
qualifiers, indicating estimated values. Under the validation guidelines, these data are usable
for decision-making purposes.

A3.2.2 Quality Assurance/Quality Control Samples

Two duplicate samples were collected from the settling pond and submitted for analysis. These
duplicates are meant to give an indication of spatial variability resulting from sample
heterogeneity. One field blank sample consisting of silica sand was poured into sample containers
near the discharge pipe in the settling pond. The blank is used to assess environmental and
sampling equipment contamination.
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A3.3.4 Application of Ecology Tests

Results of the Ecology tests applied to the 100-D Ponds COC verification data are listed in Table
A-3, along with a statistical summary of the data. The cleanup limits in Table A-3 differ from
those in Appendix C for several analytes. The values in Table A-3 reflect cleanup limits used
throughout the 100 Areas, and agreed to by all involved parties. The compliance values used to
compare with the cleanup limit were from three sources:

1. For those analytes which passed the W test for lognormality, the lognormal one-sided upper
95% confidence limit on the mean was computed and used as the compliance value.

2. Analytes which did not pass the W test generally used the maximum result from the data as the
compliance value.

3. For total chromium, a nonparametric estimate of the upper 95% confidence limit on the mean
was used following the method described by Gilbert (1987, p. 139).

Ecology guidance suggests that a set of data which does not conform to either a normal or
lognormal distribution be represented by the maximum value, regardless of the number of
undetected values. This approach leads to an exceedance by total chromium, which has a
maximum value of 22.5 mg/kg compared to the cleanup limit of 18.5 mg/kg. All other total
chromium values are below 11 mg/kg. Because of the initial exceedance produced by using the
Ecology method (#2, above), alternative methods for evaluating a compliance limit for total
chromium were pursued. The use of other approaches is allowed in the MTCA regulation and
guidance.

The distribution of total chromium values for I00-D Ponds verification samples is shown on a
lognormal probability plot in Figure A-3, along with background values from the Hanford site
(DOE-RL 1995). This figure shows that the 100-D Ponds data deviate from a lognormal
distribution, but are within the range of sitewide background. The maximum value of 22.5 mg/kg
is also within the range of background values, so instead of using this as the compliance value the
nonparametric upper 95% confidence limit on the mean was computed, resulting in a value of
7.98 mg/kg. As allowed by Ecology, this was used as the compliance value and compared to the
cleanup limit of 18.5 mg/kg total chromium.

A3.3.5 Evaluation of Ecology Data

Samples analyzed by Ecology consisted of four splits from the verification samples and four
samples collected by Ecology personnel on August 28, 1996. The Ecology samples were
analyzed for metals and selected radionuclides. These samples were not analyzed for PCBs.

Statistical analysis of the Ecology samples is presented in Table A-4, following the same
procedures employed for the verification samples (Section A3.3.4). The Ecology samples
substantiate that surface samples in the ponds are below cleanup limits.
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Table A-2. Data for Duplicate Samples, in mg/kg, and Relative Percent Differences (RPD).

HEIS Sample # Description Ag As Be Cd Cr-tot Cr6+

BOHYS7 S7 new dscharge pipe 0.65 0.55 0.52 1.1 5.4 0.57

BOHYSS S7 dupe to BOHYS7, Ecology split 0.7 0.49 0.49 1.4 6.2 0.57

RPD 741 11.54 5.94 24.00 13.79 0.00

BOHYTI SR2 Northernlingpcmod 0.68 0.62 0.55 1 4.3 0.57

BOHYT2 SR2 dupe to BOHYT1, Ecology split 0.58 0.81 0.61 1.2 5 0.84

RPD 15.87 26.57 10.34 18.18 15.05 38.30

Cu Ni Pb V Zn

BOHYS9 S7 neardischrgepipe 11.3 9.3 1.3 75.4 54.5

BOHYSIO S7 dupe to BOHYS7, Ecology split 10.4 13.3 1.2 70.9 54.2

RPD 8.29 3540 8 6.15 0.55

BOHYT3 SR2 Northern stling pond 11.1 6.5 1.6 67.2 46.9

BOHYT4 SR2 dupetoBOHYTl,Ecologysplit 13.3 8 1.7 71.1 49.2

RPD 18.03 20.69 6.06 5.64 4.79

A3.3.2 Detection Limit Data

The majority of values for the following COCs were below the contract required detection limit

(CRDL) or contract required quantitation limit (CRQL): the polychlorinated biphenyls (PCB)
Aroclor 1254 and Aroclor 1260, hexavalent chromium, mercury, antimony, and thallium. These
analytes were evaluated according to the Ecology guidance (Ecology 1992, Supplement S-6).

For analytes that have greater than 50% of their values below detection (also called censored
values), Ecology recommends that the marinunnm value in the data set be used to compare to the
cleanup limit, instead of the 95% upper confidence limit on the mean.

A special case for detection limit data may occur with duplicate samples when one of the samples
is above and one below the detection limit. Ecology recommends averaging the detected value
with half of the detection limit value, and treat this average as a detected value. Both duplicates
for antimony and hexavalent chromium for sampling site SR-2 fit this case and were treated in the
recomiended manner.

A3.3.3 Distribution of Data

The distributions of the various analytes were determined by using the W test, as recommended
by Ecology (Ecology 1992). The analytes silver, barium, cadmium, copper, and manganese were
found to follow the lognormal distribution as determined by the W test. The analytes which were
found not to follow either a normal or lognormal distribution, according to the W test, were
arsenic, beryllium, total chromium, nickel, lead, vanadium, and zinc.
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Figure A-3. Distribution of Total Chromium from the Sitewide Background
Data Set and the 100-D Ponds Verification Data.
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Table A-3. Summary Statistics and Compliance with Cleanup Limits for 100-D Ponds
Verification Data of Near Surface Soils. All units in mg/kg.
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Table A-4. Summary Statistics and Compliance with Cleanup Limits for

Ecology Near-Surface Soil Samples.

.Parazmter Ag As Ba Cd

Distbution Below detection Nonpaaentic Lqnonal Below detection

iwine used for convince n im uMinum lognorma 95% UCL ninUM

niance 25 129.6383 1.2
..an. .... 6.47 5M so

Us convince value >QC? NO NO NO N

DatNu>2X -O - NO
>10%ofdata>CL? NONO N NO

su......tat... ...................- .......... .

%databcbwDL 100 37.5 0 100

95% U1 on mran NA 1.60779454 129.6380863 NA

Mininm 1 1.1 69.2 1
...ar 1. 2.5...... T . ........ ...2...........

: 1 1 a z a. . . . . -
... . ....... ........ ..... .....

.... ............................... ...... 7 ........... .... .... - - ..- . . -.. . .

Paaster Cr C06+ Pb

Distribution Below detection Below detection Below detection Below detection

ueused forco liance ni.. .. .ma.. .. . IMIXIM... . . . . .

Conpliance value &.1 0.5 1.9 6.4
_ .1._-85 8 24 250

Iscg vaNO NO NO NO
S..-..........................................

Datum>2XCL? NO NO NO NO

>10%of data>L? NO NO NO NO

----------.. .................... ........................... ....... ............. .................................... ..... .......

suMMary Statistis
%databelwDL 0 100 750

95% U oncnan NA NA NA NA

Minumm 2.9 0.5 0.03 0.7

Ma .a .. 1 j 0.5 J6.

3.3.6 Summary of Verification Data

Nineteen samples were collected from the settling and percolation ponds at depths of 25 to 30 cm

(10 to 12 in.). One of the samples was a field blank and two were duplicate samples. The

sampling methods, sampling sites, and types of analyses were approved by Ecology prior to

sampling and analysis. The analytical data were validated by an independent contractor and found

to satisy the QA/QC requirements with minor deficiencies.

Statistical guidance from Ecology was used to evaluate the data. The verification sample values

were found to be below cleanup limits. Samples collected by Ecology and analyzed in an

independent laboratory were also below cleanup limits. These data show that the voluntary

cleanup in the settling pond was successful in removing the contamination associated with this

TSD.
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Figure Al-i. Sampling Log for Verification Sampling (Page 1 of 5).
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Figure Al-1. Sampling Log for Verification Sampling (Page 3 of 5).
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Figure Al-1. Sampling Log for Verification Sampling (Page 5 of 5).
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Figure A1-1. Sampling Log for Verification Sampling (Page 2 of 5).
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Figure Al-1. Sampling Log for Verification Sampling (Page 4 of 5).
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Figure A2-1. Inorganic Analysis Data Sheet (Page 1 of 19).

U.S. EPA - CLP

1
INOAWNIC ANALYSES DATA SHEET

Lab Name: QUANTERRA 140
Lab Code: IT2O ease m.:
atrix (soil/wiier) SOIL

Level (low/mad) : ICAi
% Solids: 100-u

EPA SAMPLE NO.

BOHYSO
Contract: 550.166 B__ ___

SAS No.: DG No.: W01139
--M Sample ID: 11923U-oi
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

Tn r--T'-r
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-46-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-S
7440-28-0
7440-62-2
7440-66-6

Analyte concentration C

Antimmy 4.4 U
Arsenic U.11 B
Barium 5.3 it
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Cobalt - - 0.29 U
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Nickel 1.0 U
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Figure A2-1. Inorganic Analysis Data Sheet (Page 3 of 19).

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: IMO rase No.:
matrix (soil/witer): SOIL
Level (low/mod): LUR -
% Solids: _95-T

1 EPA SAMPLE NO.
IALYSES DATA SHEET

BOHYS2
Contract: 550.168

SAS No.: lUG No.: Wf1l3S
LaE Sample ID: 119235-n
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyt
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Figure A2-1. Inorganic Analysis Data Sheet (Page 5 of 19).

U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRa MO
Lab Code: ITO 6*-e No.:
Matrix (soil/wiEer): SOIL
level (low/mod): M '
1 Solids: _967*

EPA SAMPLE NC.

- BOHYS4
Contract: 550.168 S__ ___

SAS No.: G NO.: WOL13S
Lab Sample ID: 11923-Rr0
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight) : MG/KG
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Figure A2-L Inoranic Analysis Data Sheet (Page 2 of 19).

U.S. EPA - CLP

INORGANIC AI

Lab Name: QUANTXRMA 140
Lab CodA: I21 !aae so.: -

Matrix (soil/Wv&er): SOIL
Level (low/med): ia
% Solids: 9379
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Figure A2-1. Inorganic Analysis Data Sheet (Page 7 of 19).

u.s. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: OAUFTERRA NO_
Lab Code: IThO 6se NO.: _
atrix (ioi//ter): SOIL

Level (low/med): a -
% Solids: _93-U

EPA SAMPLE NO.

BOHYSE
Contract: 550.168 1 SO____

StS No.: 15DG No.: W0f39
S Nb Sample ID: flB237ff

Date Received: 08/22/96

Concentration Units (ug/L or rg/kg dry weight): NG/KG

Color Before:
Color After:

CAs No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-SO-S
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
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1440-09-7
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7440-28-0
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 4 of 19).

U.S. EPA - CLP

INORGANIC A)

Lab Name: QUANTERRA ND
Lab Code: 117 ease ro.:
Matrix (soil/%jEer): SOIL
Level (low/mad): LOW ~
t Solids: 927

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOHYS3
Contract: 550.168 1

SAS No.: "DG no.: 101139
--3 Sample ID: 11923-004
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

nIrn r
7440-36-0
7440 -38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-46-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte lConcentrationIC

Aluminum-
Antimony
Arsenic -
Barium -
DerylitiSi
Cadmium
Calcium~~
Chromiuw"
Cobalt -
Copper-
Iron ~
Lead-
Magneium
Manganese
Mercury_
Nickel
Potassals
Silver
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ThafliUF
VanzadiumC
Zinc ~

________43J0
4.7

_______. 41
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0.54
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______15300
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DOE/RL-92-7 1
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 9 of 19).

U.S. EPA - CLP

INORGANIC AXALYSES DATA SHEET

Lab Name: QUANTERRA MO_
Lab Code: I710 ase -o.:
Matrix (soil/witer): SOIL
Level (low/med): LI ~
% Solids: _95"7

EPA SAMPLE NO.

Contract: 550.168 1 B_____
SA No.: ~DG No.: W01139

U5 Sample ID: 11923WUOf
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-44-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 6 of 19).

U.S. EPA - CLP

INORGANIC AL

Lab Name: QUANTERRA MO
Lab Code: 17N ease ubo.:
Matrix (soil/woEer): SOIL
Level (low/med): Lo
t Solids: 90~7

Concentration Units (ug/L

CAS No.

nrv9-r-r
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-9S-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6
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Aluminum_
Antimony_
Arsenic
Barium
Beryll'i'i
cadmium
Calcium
Croamiugr
Cobalt _
Copper
Iran
Leadr
Magaes tEu
Manganese
Mercury
Nickel -
potassufi
Silver
Sodium-
Thalliw
Vanadium-
zinc

I EPA SAMPLE NO.
ALYSES DATA SHEET - I

B0HYSS
Contract: 550.168

SAS No.: GNo.: W01139
LaX Sample ID: 11923-006
Date Received: 08/22/96

or mg/kg dry weight): MG/KG

Concentration C
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 11 of 19).

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA 140
Lab Code: IT140 tae No.:
Matrix (soil/wter): SOIL
Level (low/med): LOW
% Solids: 96T

I EPA SAMPLE NO.
ALYSES DATA SIEET -

Contract: 550.168 SOarro
SAS No.: -DG No.: (0113Y

Lab Sample ID: 11923-UI
Date Received: 06/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

ChS No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Ahn umm
Antimony

Barium
beryllum
Cadmium
Calcium=
Cbrouium
Cobalt__
Cowper_-
Iron
Lead _
Magne. iv:m

Mercury
Nickel
Potass-l
Silver
Sodiumd
Thalliu-"
VanadiunC
Uanc -

Concentration C

4.5 U
52 B

76.6
0.39
0.99
4310

3.0
9.9

19500
1.6
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0-02 U

7.2
342 U
S a
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 8 of 19).

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA 34
Lab Code: ITMO 6ase No.:
matrix (soil/wier): SOIL
Level (low/mad): LOl W
% Solids: g57

1 EPA SAMPLE NO.
1ALYSES DATA SUEET

Contract: 550.168 BOHYS7
8A8 No.: -eG . 119

LaM Sample ID: 11923--U5
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

wrzr--Fa-
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-49-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-25-0
7440-62 _2
7440-46-6

Analyte

Antimony_
Arsenic
Barium "
beryllifl
Cadmium--
Calcium__
Chromiug
Cobalt -
Copper-"~
Iron

Mangano"e
Mrury_
Nickel
PotassaliE
Silver
8odiini-
Thallie-
Vanadium7
Zinc "

Concentration

4430
4 .6

79.6
0.52
1.1

5.4

11.3
-----2000

1.3
-- ________
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 13 of 19).

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: IIMO "a.S No.:
Matrix (soil/water): SOIL
Level (low/mod): LOW ~
t Solids: 94~7

1 EPA SAMPLE NO.
IALYSES DATA SHEET

SOHYT2
Contract: 550.168 BOHYT2

SAS No.: NDG No.: W01139
a* B Sample ID: 11923-013

Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAs No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-40-4
7440-SO-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440- 09-7
7440-22-4
7440-23-5
7440-2i-0
7440-62-2
7440-66-6

Analyte lConcentration IC

Antlimnay-
Arsenic _
"arigs a

azyflhlE
Cadmium_
Calcium
Chromiuim

Capper
Iron

Magnesium
Manganese
Mercury
Nickel -
PotastUiE
Silver
Sodiur
Thalln E
VanaduC"
Iliac -

5370
4.6

105

1.2
______T200

5.0
--- ---12.7
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______T400

1.7
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 10 of 19).

U.S. EPA - CLP

INORGANIC Al

Lab Name: QUAwnERA NO_
Lab Code: ITO se. 30.:
Matrix (soil/40ter): SOIL
Level (low/aed): LOW -
% Solids: _927

I EPA SAMPLE NO.
IaLYSES DATA SHEET

BORYS9
Contract: 550.168 B_____

SAS No.: DG .: 1139
La- Sample ID: 11323-010
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): 3r/KG

CAS No.

742Yr-90r-V
7440-36-0
7440-36-2
7440-39-3
7440-41-7
7440-43 -9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
743989-6
7439-92-1
7439-95-4
7439-96-S
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6
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Arsenic
Barium
Berylfl'
Ceifium
Calcium-
Chromiur
Cobalt _
Cqppar=
Iron

Maga-MU-
lAngana

mercury_
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PotassriES
Silver
SdiCus
Thalliiw
Vanadiumi
zinc
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4.7 U
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Shed (Page 15 of 19).

U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITHO 6ase no.:
Matrix (soil/wiEer): SOIL
Level (low/med): Lra
% Solids: _97~U

EPA SAMPLE NO.

Contract: 550.16BOHT4
SAS No.: ~35G No.: (01139

L-- Sample ID: 11923Ui-V
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-SO-S
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

A.Luminum
Ant iu fy
Arsenic
Barium -
Berylfliu
Cadmium
Calcium=~
ChromiusF
Cobalt -
Copper
Iron
Lad=
Magnumi tum
Manganese
Mercury
Nickel -
PotasitUm
Silver

odium-
Thmilimr
VanadiumdC
Zinc

Concentration

4.5
1.4
L59

1.61
1.2

-------- 230
7.1
19

14.6
________ 0 0 0

3.5
------ 4690
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8.4
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59.5
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DOFJRL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 12 of 19).

U.S. EPA - CLP

INORGANIC A?

Lab Name: QDANTERRA NO
Lab Code: IT40 !ane No.:
Matrix (soil/water): SOIL
Level (low/mad): LAW 
% Solids: _957T

1 EPA SAMPLE NO.
ALYSES DATA SUEET

Contract: 550.168
SAS No.: 5G No.: W01139

-- M Sample ID: 11923-012
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): KG/KG

CAs No.

74"-5n "
7440-36-0
7440-30-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-35-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-S
7440-23-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony_
Arsenic
Bariums
Beryllrufi-
CAmium
Calcits'_

CaIt -
CowerC

Lead-
Nagnfal 1E
Manganese
mercury
Nickel __
Potassnlm,
Silver
Sodiumu
Thallia
VanadiumC'
zincq ~

Concentration

4520
4.7

96.5
0.55
1.0

_______ _ a a
4.3

12.4
11.1

_____74 00'
1.6

T4o4
-295
f:02

6.5
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46.9

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Coments:

FORK I - -IN

(X4(1. .

Att A2-12

C

1*

'7

UT

r

r

r

-l

ST-846



DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 17 of 19).

U.S. EPA - CLP

INORGANIC AN

Lab Name: UAMNTERRA M0
Lab Code: I12) fsel NO.:
Matrix (soil/waEer): SOIL
Level (low/med): LOW
t Solids: _98""

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOHYT6
Contract: 550.168

SAS No.: "DG No.: n01139
L-B Sample ID: 11923-rr7
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440 -70-2
7440-47-3
7440-46-4
7440-50-S
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

AFuMinum
Antimony_
Arsenic
Barium -

calcium
Chromium
Cobalt -
copper"
it-n
Lead-
Magnesiau

Manganese
Nercury_
Xickml ""
potaffslu-N
silver
Sodium="""
ThalliuS
Vanaiumi-
Zinc -

Concentration

4340
4.4

120

1.5

5.2
---- -- 2.7

12.4
------ 27200

2.1

328
--- T.-02

7.7
647

U.87
279

_.11
63.4
S3.9
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DoE1sL-92-7:
Rev. 1, Draf B

Figure A2-1. Inorganic Analysis Data Sheet (Page 14 of 19).

U.S. EPA - CLP

a EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTZRRA NO Contract: 550.168 BOHYT3
Lab Code: ITNO ufts No.: SAS No.: 3DG No.: f01139
atrix (soil/iEer): SOIL sample ID: 11923-I4

Level (low/med): LOW Date Received: 08/22/96
% Solids: 997

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q M

innrr A4Jfluns ____. - r I
7440-36-0 Antiany- 4.4 U P
7440-38-2 Arsenic 72.72 B F
7440-39-3 Barium Ise -W- P- T
7440-41-7 3erylfli S.o_ P5
7440-43-9 CadMiUMs 1.4 P
7440-70-2 Calciumi -------- 7270 E r
7440-47-3 ChroaiuE 4.1 - P
7440-46-4 Cobalt__. P
7440-50-6 Copper' --'s__11 7 P
7439-89-6 Iron _._3___P

7439-92-1 2.0 -~

7439-95-4 Naq"aifi T450 - P
7439-94-5 Manganese 292 _ I
7439-97-6 MNrcury -------- OS - CV
7440-02-0 Nickel 8.1 P
7440-09-7 POtSUEDE 376 P
7440-22-4 Silver ______U.73 g p
7440-23-5 sodium 377 P
7440-26-0 ThalliU f .16 __W P
7440-62-2 Vanadm: - 66.5
7440-66-6 -inc 48.4 P
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 19 of 19).

U.S. EPA - CLP

INORGANIC AN

Lab Name: ATERA MO 
Lab Code: IT140 ease o.:
Matrix (soil/tiffer): SOIL
Level (low/sod) : ON
% Solids: 99-T

I EPA SAMPLE NO.
ALYSES DATA SHEET -- BOWZT _

Contract: S168 N 08 9SAS o.'.--b Sample ID: 11923-ui
Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-36-0
7440-38-2
1440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-SO-8
7439-89-6
7439-92-1
7439-95-4
7439-96-S
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-S
7440-28-0
7440-62-2
7440-66-6

Analyte

1ru-sinum_
Antimony_-
Arsenic
Barium
Beryll Task
Cadmium
Calciuma~
Chromiura
Cobalt ~
Copper-
Iron ~
Lead-
Magnes"um
Manganese
mercury
Nickel -
Potassil-u
silver
Sodium=
Thallii-'
Vanadium~
zinc

Concentration

5560
4.4
1.1
142
0.61

1.3
------ 550

6.6
------- _12.2

13.6
-- -,6600

2.4

668
U.75

293
0.11
68.4
55.8

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Ckomients:

YnUM . - Is

I )&X)4.

SW-846

/4I3' f5

An A2-19

Q

r

r

r

r

7

ULJ



DOF/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 16 of 19).

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: 17O Mase so. :-
Matrix (soil/wvEer): SOIL
Level (low/med) : LOW ~
V Solids: _99u

1 EPA SAMPLE NC.
ALYSES DATA SHEET

3014YT5

Contract: 550.168
NO.: W01139

-- M Sample ID: 11923-016
Date Received: 06/22/96

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAs No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-46-4
7440-50-
7439-69-6
7439-92-1
7439-95-4
7439-96-5
7439-97-4
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-26-0
7440-62-2
7440-66-6

Analyte

Ayumum
Antioys
Arsenic
Barium
beryl1!U
Cain._
Calcium__
Chromium
Cobalt
Copper=
Iran
Lead-
Nagnaur' -M
Manganese
Mercury-
Nickel
Potassai T
Silver
Sodiuu
Thalliur
VanadiunC
zinc -

Concentration C

4100
5.4

0.9B
121

1.4
________1a90 ~-

4.9

11.8
-- - -6200

2.2

- 300:
-- -- .04

7.9
483 1

_.72 a
283

0.15 E
67.9
49.8

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

um I - In
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-1. Inorganic Analysis Data Sheet (Page 18 of 19).

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUAMTERRA MO
Lab Code: ITM ha. No.:
Matrix (soil/wiEer): SOIL
Level (low/med): Ia -
% Solids: 97-7

1 EPA SAMPLE No.
ALYSES DATA SHEET

BOHYT7
Contract: 550.168 1 rr

SAS No.: -3 No.: WNfl39
--- Sample ID: 11923-010

Date Received: 08/22/96

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

Color Before:
Color After:

'e! nts:

CAB No.

74w2- 0-5-
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-0
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte Jconcentration IC
Aluminum..
Antimony-
Arsenic
Barium 

BrlimHE
Cadmium
Calciuai_
Chromium-
Cobalt -
Copper-

Lad
'agnew-iM
Manganese
Mercury
Nickel
Potasija
Silver
Sodiud~
Thalliur
Vadn±mc
Zinci

10500
4.5
4.2
115
.63
1.1

22.5
9.6
.0

72000
5.5

362
-T.02
19.3
1460
0.96
219
.19

45.6
55.6

Clarity Before:
Clarity After:

a
r

r

r

7

3-

r

I

Texture:
Artifacts:
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DOERL-92-71
Rev. 1, Draft B

Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 3 of 19).

1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab fife: CUANTERRA.MN Contract: 540-ian

EPA SAMPLE NO.

SOHYS2

Lab Code: I= Case No.: SAS No.: - SDC No.: 1101139

Matrix: (sol/water) .. SZIL.

SaMpL nw/vel: G.2t g/aIa 3

Levl: iLw/amod) LOW

% oisture: rOt dec. 4 dec.

Extraction: (Sop?/CInt/Sonc}

CPC Cleanup: (Y/N) "

PH:C-

pM:

Lab Semple ID: 11923-003

Lab rile It:

Date SAmpled : 02-21-96

Date Extracted: 9-04-96

Date Analysed: 09-19-96

Dilation Factor:

CONCENTRATION UNITS:
(mg/L or Ug/Kg) u0ECAS NO. a

319-84-6----------a - lpha-_HC__ 1.7 U____
319-S-7------------bta-UC 1.7 ___
319-6-4--------deite- C 1.7 U
1S-S9-9---------------ama-C (L~adanb)__1.7__ U
76-44-0 --- ---ptclor 1.7
309-00-2------------ _ drin - 1. 1__U
1024-57-3----------eptachier eponds 1.7 U
959-f-S-------------adesulf en 1 1.7 _U
60-57-1-----------Dieldrn -1.7_
72-SS-9---------4'--DZ ._U
72-20--------------R-ndrin - 1.7 _U
33213-65-9--------- .esen I:_ 11 1.7 -
72-54-8 -------------- 4,4-oDDD 1.7 U
1031-07-4------------EadosuItn sulLate 1.7 U
50-29-3----------4,4--DDT 1.7 U
$3494-70- -- g'e -. a Aldenye 1____.7 -
72-43-5- --.- "j .blotr 3.4 - -U-
8001-35-2 ..- apb _ _. .9
57-74-9- l-rd (techncal 17U
11104-28-..-- .al.r-1221 -34_ -d-
11141-I2--------A lr-232_________34 __
S3 4 9-2-9 ......- Ans lsr-1242 34 -a-
12674-11-2 . a c-1016 -34 a
24 - 8-2 ----------- -Arsc l-114_ _ __ _ __ _ __ _ - I*-__ ___ _ U __

12672-29-6------------Ar aclor -124 -34 !
11097-57-4-.Arclor-124 34 U=
110962-----------orAcl-r-1260 -34U

U: Concentratln a: analyte is less than the vale e gven.

FORK I PEST 1/67 Rev.

/o 7
liUwiJ I I
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DOFJRL-92-71
Rev. 1, Draft B

Figure A2-2. Hexavaient Chromium AuAysis Data Sheet

HEXAVALENT CJROMIUM DATA SUMMARY

SDG. W01139

ANALYSIS DATE. 812396

MATRIX: SOIL

METHOD RICHWCSOOS

* bWunI Mr saWwSp i0i mId 1. am fsNfi des. Fil non yi"ed low
MaL -cval

XV0c
To a~s ... w Sak in wetL lo in. et o- foM& * 0.1 L) I 0.0025ke

(lM o 4 I.I

Att A2-20

SAMPLE 8p*AE selwE parCT
SAMPLE LAB. ID CLEhT IC RESULT ADDED RECOVERED UNITS RECOVERY

Pmp B* #1 0.002 My& I _

LCS81 0425 M. 0.500 M& 0.425 Rm&I a5

Pry m nk02 0.001 moM 1
LCS 02 0.503 m&. 0.5. A 050. "w 100.6

608301 Do MYS0 '0.57
60830801 MS m 3367 30.91 33.6 84.2

6083091M M50 60H00 34.43 30.01 34.41 RWA 66.1
60830601 PbCrO 90HYU0 605.6 6M.2 605.6 90.5

6083002 8..v. '0.57
609=0"" BOHM _2 0.023

008306 BMW 40.57
0"30606 30MY75 40.57

60830907 304I76 '0.67
0030808 90. C_7

60830805 9 '0.57
60830610 C '0.7

osaoe11 30H770 '0.57 MIN
60630612 90*'YT1 '0.57 _ _ _ _

6063013 BOHM72 0."40 "
6063014 30HYT3 '0.57

UC608=15 30HYT4 '0.57 RM_ _

*60S2015Duo 0HYT4 40.57
*'ON30615MG N Tf 3620 m3o.r 36.9 as 90.7

* ON603015M6 S B 4 342 39.97 36.42 nwm 91.1
*60830815CPbC0 50HYT4 1074 1047 1074 Mo 102.6

.i 16 0n. 7n '0.57
6063061? 0HY70 40.57
*60630316 U64V77 '0.57
10030 hf76 '0.57

F

02t10& J;
N" -YftnAMn L



DOE/RL-92-71
Rev. 1, Draft B

Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 5 of 19).

10
PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab fame: OUANTERA.M O Contract: %Ko-lfa

EPA SAMPLE NO.

SOHYS4

Lab Code: JQ Case me.: SAS No.: SDC No.: W 01139

Katzix: (soiljwater) SOIL

Sample t/vol: 30.1 (/ml) C

Level: (low/wed) LOW

% Moisture: not dec. 4 dec.

Extraction: (Sepf/Cont/Sonc)

GPC cleanup: (V/m) N

CAS NO. compoand

PH:

Lab Sample ID: 11923-005

Lab File I=:

Date Sampled : 00-21-96

Date Extracted: 09-04-96

Date Analysed: 09-19-96

Dilution Factor: I

CCgNTRATIc UNITS:
(u/L or uq/ EJE UGJLG

319-54 -6--,--- pa-C___________1
319-S5-7---.--- .- MC__- _______C____1

.3-I .'---,..---- .ame3. (Lmhdan.)______
76-44-B--------.etabc_________ ___
309-00-2 hldrin
1024-57-3- -- -*Nptachlat epcxda_ _
9S9:- -6adoeulfan I _
60-57-1 -Dioldriw _
72-5,-9 --------------- 4.C- DoZ
72-2". - a -- _..._ _
33213-5-9- -..- d-±lan xl

1031-07-' - ---- a .i=ltaa sultate _
SO-29-3--,4-DT
33494-70- ---------. n...a Aidheen &I
72-43- --------- ---- -' Hc 'haelor_
8001-35-2--- Teph....-.
57-74-9 -- u .da.e (techaca±)__
11104-2-2 ------------. Clor-1221
1I141-28-2-m.ol r-12325 3469- 2 1-9---- r c.r-Lor-1242
12 6 74 -12- 2 ----------- Aroc-Lor-1016
12672-2-- Arc..lr-1246
22097-57 4- .heir-12S4
1109*62-5; ... ,,or-1260

17
3

-3'
35
3!
3!
35-35

.7

.7

.7

.7

.7

.7

.7

.7.7

.7

.7
. 7
.7-
.7 -
.7

Concntrattcc of analyte a Less tha the VSLf" 9&v".

Froa I PEST

0*

U

=UKU
-U

U

U
U
U

U
U.

U2

U/7Rv

(}(1((( iL5

Att A2-25
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 2 of 19).

ID
PESTICIDE ORGANICS ANALYSIS DATA SEET

.s. :arne: OUAHTERRA.MO Contract: i50-

EPA SAMPLE NO.

Bonysi

Lac ':Ze: =W Case No.: SAS No.: _ SOG No.: W01139

Mac:-rz: (scil/water) .Qfl.L

Sample wt/vol: 20.1 ig/ml) G

Level: low/med) Low4

% Moisture: not dec. 6 dec.

Extracticn: (SepF/Cont/Sone)

GPC Cleanup: (Y/N) N

__aC_
pM: _

.ab Sample ID: 11923-002

Lab file ID:

Date Sampled : 02-21-96

Date Extracted: 09-04-96

Date Analyzed: 09-19-96

Dilution Factor: I

CUPCfNTRAfTWE UNITS:
fug/L or Uag/Kg) fL/.G

? 4_1 1D/2I 4

Att A2-22

CAS 9C. C-pn

31-4-d---------------alpha-_ _.e
3195-06- -------------- C 1..
319-64-8--------delta-UK___________1.8
IS-el-S---------gam-DIE (Lasias) _______ .e______
76-44-S ----------- epah __ _ __ 1.6
309-00---------- AdrI 1.
1024-57-3------------- Reptacr epoxia 1.@ -
959-98--------------Eadoultan I i.e
60-57-1 --------------- Dieldrin__.8
72-SS-9 ----------- ---- 4,4*.Z0..

------------ - n 018
-33213-GS-9 ------------ _ __ - - 1. ------
72-54-6---------------4,4L-C ' _._
1031-07-I--------------aiseuxtangage_ _._
S0-29-3---------------4.4 -T 1.0
53494-70-S------------dria 'dyde ,L.8
72-43-5--------------- Nthoychlr_ 3.5
8001-35-2-------------Tnaaphemm - - -1
57-74-9---------------Cjordane (techeajel) 2.8
11104-28-2------------A asclr-t2_ 35
11141-26-2------------AlVC"r-1232_ 35
53469-21-9------------ArOC1Sr-1242 35
12674-11-2------------Astclor-101 35
1267:-29-4------------AZeWlOr-124 35
11097-57-4-------------Areeler-1254 35
11096-6.-S------------Aoclor-126 352

U: Concentration L analyte *s less than the value - yena.

0

U
U___
U__

U__-J
U__
Ug

-U

U
I-U

-U
U

-U
U

-U

-U-
U

-U

1/87 Rev.FM I PzsT



DOE/RL-92-71
Rev. 1, Draft B

Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 7 of 19).

10 EPA SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: CoURA. Contract: ss0-1&a ______

Lab Code: LM Case No.: SAS No.: SOG No.: W01139

Matrix: (soil/water3 *fUL Lab Sample ID: 11923-007

Sample -t/vol: 
4 fla(gtul)9 Lab File ID:

Level: (loL/met) . Data Sampled : 05-21-96

k Moisture: not dec. 7 dec. Date Extracted: 09-04-96

Extraction: (Snpr/act/Snc) D. bate Analysed: 09-19-96

GPC Cleanup: (Y/N) N pH: Dilutins Factor: I

CunCnaTZON UNITs:
CAs NO. Cud (ug/L or ug/g)L.Et. Q

319-84-6-- -apha-- C 1.6 U
319-65-7 -.----..-- 1.8 U___U
319 -4-i-.i-i 1-5

Ss---ama-SC (L&dane) _1.U
M64-6 - -ept~cblat_________

309-0O-2- - Aldrin .83U
1024-57-3 L 4hlor epoti7e _. U

him wpomi __________1.S U
60S7-1 ---------------- saltan i -. _ U__

3322-5 - -anm z 1', 2:ia13 '|fUK

1031-07- mZan sulate _._U
50-29-3 - .....C ea1.. -U -
53494-70-5 MNJ larA 'nce_________1S______ _
72-43-! ,- 3.6__"___
S001-3S-2--------Toeph___________________ __
5 7-74-. -.--. eegdae techacal)______ 15 U__
11104-2-2 ----------- . A ,lo r-1221 - 36 ___

11141-28-2- ---- eeal-1232 -39 - -d-
5 3469-21 9 -,----Arer-1242 -36 U#--
12674-11-2 ----------- , A. or-w1016 -367 - -u-
L26 7 2-29-4----------soler-12 4 36 -
l1097-5 7-4--,--,---A,.r-1254 36U
11096-52 - al.er-1260 3t _

-: Concntratim of aalyte ia less than the val" 9&wen.

1rm I PtST 1/87 Rev.
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DOE/RL-SZ-71
Rev. 1, iraft B

Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 4 of 19).

10
PESTICIDE OSGANICS ANALYSIS DATA SHEET

Lac Mame: CUANTERRA.NCO Contract: SSO-161

EPA SAMPLE No.

SORYS]

Lab Code: M Case No.: SAS No.; SDG No.: W01139

atrax: (sOil/watr) SOIL

Sample wt/vol .L.3 q/ml) )

Level: (low/med) LOW

Lab Samplo ID: 11923-004

Lab File ID:

Date Sampled 0-21-96

I Moistures not dec. 7

Extractions (sepr/cont/on)

GPC Cleanup: (Y/N) Mt

de. _

-atC

Date Extractad £ 09-04-96

Date Analysed: 09-19-96

Dilution Factor: 1

CAS No. Co"po.-d
wNICEnRATION UNITS:
(Ug/L Or u/GI te

319-84-4--------alpha-WIC___________319-8"-- lma -
319-84-------elta-C - 1

IS-I 9-9 -ga-USC(.usnane)______
7-44-- .. .flor 1
309-00-2 i_____ __ I
1024-57-3 " h -I"r eposade _ _ I

60-5-1 .. n I80-17-1----------iei______________
72-$69- 14--mgE

33213-6-9------------- do-uEa_ - a
72-54-- -- 4--CC
1031-07-8--'--- d- sulfate2
10-29-3 ---- 44'-DT
63494-70-1 .-. in Aldehyde_ _2
72-43-1 ----- Ntbiohlr
5001-35-2 ?inaphe
57-749 -- hrian. ItecA&Scal) I
21104-S-25- A.-1221 3

11141-29-2- .-.-. 10r1232 3
S3469-21-9-------------Are1r-1242 -3
12674-11-2- -Ar.clsr-116 -3
12672-2 -4-------------Anocls r-124 -3
11097-17-4 A"eior--1254 3
11096-52-S 'A"clor-1260_ 3

-: Concentratjon of analyte 3s less than the value givon.

FORK I PEST

-a

.a-
6.
6-6.8
6. -"T

Att A2-24

0

U

U
U
U

U
UMU

=u=
U
U
U
U
U
U

-U
-U=

-a-

1/87 Rev.
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DOE/RL-92-71
Rev. 1, Draft B

Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 9 of 19).

1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lan wage: OUANTERRA.MO Contract: %S0-168

EPA SAMPLE NO.

BOY SS

Lab Code: I= Case No.:

atrix: g@ll/.aterj SOIL

sample wtivotn .- J9L. Q/mI) S; .

Level: s. not ee. .L.| e

% HOLSture: not dec. 6 de.

Extraction: (Sept/Cot/Sond)

GPC Cleanup: (T/N) " pH:

SAS No.: - SDG No.: W01139

Lab sapi. ID: 11923-009

Lab File ID:-

Date Sampled : 08-21-96

Date Extracted: 09-04-96

Date Analysed: 09-19-96

Dilution Factor: I

C0CWTRATIU1 UNITS:
(6a/L or umq/) GI GCAS MO.

3194-6--- apha-NC
319-45-7 -. ta-Uw

58-49-, *a-4 "' (Lamdane)
I i4.~~~4no --- echor__________

209-00-2-------A dri_____________
1024-57-3--"------ 'ptaf-" epoxzde
,..-98. 4--.--.-...o.u..faa I__________
60-57-1 -Da.Idrift
72-5S " ,---44*-ADD
72-20-0 ;, ,LG

I33213-4-9------------Eadoeuflaa II - -

73-14. - ,.4'-DOD___ .________
1031-07-6 io'a---a satate
W029-3-- ,'DT

S3494-0-' .----------- ... 6r1.. ALOUNyGO

6001-3S-2------------Tax&-'3_ _ _
57-74- ""- '.Itdn (.akm")12104-28-2 . ..1ow-1221
12142-28-2 .------ Arcir-1232
53469-21---------- J..lcar-124212 6 7 4 -l1- 2 --------.--- Aror-la-1016
12672-29 .---- c..or-1248
12097-7-4 ------------ .. oc..r-1254
11096-2 ------------ Aroc..lor-1260

1.7
1.7
1.7
1.7
1.7-

1.7-
-_ 1.7 -

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7-
3.4

17 
--34

34
34
34
34
34
34

ecncentaratacn or anatyte Ls lass coan ue vaaue qeven.

PUm I FRS

Q

U___r-
U

- U=
-U 3-

U

U

U

-U-

U

1/07 Rev.
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DOE'L-92-71
Rev. 1, Dran B

Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 6 of 19).

CD
PZSTICIDE ORGANICS ANAL.YSIS DATA SHEET

EPA SANPLE NO.

BOKYSS
Lab Name: OUATEERA. NO Contract:

Lab Code: J= Case No.: SAS No.: SDG No.: WO1139

natr iX: (soil/water) S.ZL.

Sample -/1t 30. (9/n) G

LNv t: (Low led) LOW.

% moisturm: not de. 10 dec.

Extraction: (S.V/cont/Sonc)

GPC Cleanup: (Y/N) J

-s-C-

pH:

Lab Sample ID: 11923-06

Lab File ID:

Date SampLed : 0-22-96

Date Extracted: 09-04-96

Date Analysed: 09-19-96

Dilution Factor: 1

coNCENTATN UNITS.
(ug/L or Qg/91agL2/.CAS NO.

U: Concentration of analyte is less than the valve given.

FORn I PEST

Q

1/07 Rev.

/ 7

-Vte

Att A2-26

319-4 - -- alpa-SC 1.2 U
319-SI-7--beta-UUC -1.8_ U0-

9-86-0- "Inn- EC 1.85U
S-9 -------. y-BC(Lafne I_____ 1.-

7G-44-S:--- Hlr___ 1.3 r
309-00-2 --- Alz ln_ _-_ U
1024-53 D epaxide__ _ 1.
999-9-s--------Edouflan I_____6______U_
60-57-1 -- Olaidri___ _______ .3 U

72-___'__,4'-_DE 1.8 U
72-20-6---- -at''______________1. 57 Ur

-33213-IS-9------------Edosulma.-II -- 1. U_
72-. -8 .4'-=_ -1. -U

1031-07-8 ""d-a a sultata_ 1.8U
SO-29-3 '4-I0T 1.B a -Xi
53494-10-6 ------- ehy-e 1.S_____ ____ U___

________________3.672-43-5---- r. - ekoyero 3.4-_______ U
8001-35-2 _ _P"Re._. 73

57-4-. ~ 'or~n.(tecbtAzCal) - is -
11104-25-2----------- Azoal-122 - 31v
11141-2------------ Ar.clc 2r-2232 34
53449-21-9 AnacLr-1242 36
12674-11-2 - MCwlr-1E__________ -3t______
12672-2. 6 Aolor-1246_________ S-________ U_
11097-57-4 ---------- a .la r-124 -72
11096-U-5--------- Arvolo-12606 _35
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 11 of 19).

1'
PESTICIDE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

SONYTO
Lab NMes: OUAMTERA.MO Contract:

Lab Code: J Case No. : SAS No.: - DG No.: W01139

Matrix: (.oil/watcr) .... jSL .

Sample vz/vol: 30.3 (g/l) G

Level: (lw/ed) Low.

% Moisture: not dec. 4 dec.

Extraction: (SepF/Cont/SonCa)

GPC Cleanup: (YIN) N

Cpound

SONC

pH:

Lab Sample ID: 11921-011

Lab File ID:.

Date Sampled : 0-21-96

Dat. Extracted: 09-04-96

Date Analyzed: 09-19-96

Dilution Factor: 1

CONCENTRJTIOa UNITS:
(ug/L or u/I) EGLKG

219-84-6--------alpha-NC____________
319--7-- . " _
2 19-86----------delta-.---. _____-
S-5-9-------------aa-SNC 4 La aaes _____

76-44-B-----------Neptachlor__________
3f9-0O-2-------------d_______ _____
1024-7-3-----------Ntachor opoe______
959-9-8---------Edosnhfaa I__________
60-5-------------Deldhii
72-55-9-----------, 4*-DDE_____________1
72-20-5----------ndre'_____________- _1
33213-65-9------------Endoeullan II 1
72-54- ',-44'-DDD 1
l03------ m slfan slfate_____ _____I
54-29-3- ,4-?m 1
53494-7"-S"5--- a ^.Lmiwy I
72-43m------ -tthecfln___________ -3
8001-35-2- T-. i..t.. _ _
S7-74-9- -------- cordaae (techaioat)17
11104-28-2-----------ArCcel11221 34
11141-2.-2 - --------- A .ecrer-1232 34
S3469-21-9 - ----------.. Anclr-1242 34
12674-11-2--",..---An 11634
1-2672-29-------------Armler-124 34
11097-S7-4- A a.cr-124 34
11096-82-S An.ez-1266 _ 34

U: Concentration of analyte is lees than the value given.

a

.7
.7
.7
.7
.7_
.7
.7
.7-

1.7
.7
.7-
.7-
.7-

.7

.7

FORK I FIST

Att A2-31

U

U
Ur
U
U

U

--

Cr

-U

U/U

1/7 -v

CA$ NO.
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 8 of 19).

1D
PEST-CIDE ORGANICS AMALYSIS DATA SEZT

Contract: 550-16-

EPA SAMPLE N0.

£01HY57

Lab Code: I Case 1o.: SAS "o.: SDC Io'.: W01139

atrix: 1 sil/watr) .. JL.

Sample wt/vok: .2. .g/S )J.

Level: (low/med) LOW.

I Moisture: not de. 4

Extraction: (SepF/Camt/Son)

GPC Cleanup: (Y/N) .L

dec. _

-1aG-
PH:

Lab Sample 1D: 11923-005

Lab File ID:

Date Sampled : 08-21-96

Date Extracted: 09-04-96

Date Analysed: 09-19-96

Dilution Factor: 1

319-4-6--------------alpha-SC1
319-5-7 - -E

sa-9-96-------------delta-C 1

76-44-- - MoHpftir__________
309-00-2---:-._ :.in-
1024-7-3---------MptaAbM epO de 
919-9-----------'Ea.d.eat I__________

TRMTXCl UNITS:
(us/L or *9IESL.SLU

.7

.7
1.7-
1.7
.-7
.-7

72-SS-9-.--- 4-4*-cuE_ __ 1.7
72-20-4--------3----EdriA 1.7
33213--9-----------Eandfsllan - - 1.7
72-54--------,4OC_,4'- ___________ -1.7
1031-07- ----- 'U e*u-a sulfate 1.7
50-29-3- - ,4,b 4 1.-
53494-70-S ----- aAidehye -1.7

8001--S ---......-..- or3.5
S7-4-- =' lid" ' (techtnacal) _ 17 -

11104-24-2-.. . .lor-1221 -3

S3469-21- - .. ..clor-1242 3
12474-11-2---------. .or-1016 35
12672-29-,----------Acler-124 _35 -
11097-57-4 - ----- . -Arcla-1254 J -
11096-62-S A.Clor-12606 _ 23t

Concentration of analyte is less than the value given.

FOW4 I PET v

Q

U__
0-U

U

U
U

UU
U

U

U
U
U

1/8"7 Rev.

()();(2.2

An A2-28

Lab ame.: OUANTEARA.KMO

CAS No.

I 
/0 /
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 13 of 19).

ID
PESTICIDE ORGAICS ANALSIS DATA SHEET

S10-168

EPA SAMPLE NO.

SOYT2

Lab Code: L Case Mo.: SAS Mo.: SDG no.: 541139

Matrix: (soil/water) _ogL

Sample .t/val: 30,6 jg/mL) G

Level: (1w/aed) LOW .
% noisture: not d". j dec.

Extraction: (SepF/COnt/SoRC)

GPC Cleanup: (Y/N) M

CAs NO. crp-'

-atC-
pH:

Lab Sampie ID: 11923-012

Lab Pile ID:

Date 5S Sld : 0-21-96

Date Extracted: 09-04-96

Dat. Analyzed: 09-19-96
Dilution Factor: 1

CONCENTRATION UNITS:
4ug/L or Uq/4) U)JJ9 a

F0R I PEST

Att A2-33

Lab "Ame: OUANTEfRA.p Contract:

319-84---- ppa-aC 1.7 U
319-06-7-- 1.7 -U-
319.5-48-------delta-BmC________1.7 -U-

S-B-9------------ama-SUC (tundans)_____ 1.7 U
76-44-6 ----- -Septa=hio0: =0 * I ________ 1.1
309-00-2--------------Aldrin 1.7 U
1024-57-' "-L * ft 8p SomlS_ 1.7 U
959-96-8-- ---- -- airnlf a I. 1.7 "U

60-57-1- *'eldrin 1.7 U
72-55-9--- - ,4*-DE17 U
72-20- '''..n_1.7 -UT
33213-G5-9---adosultan 11 1.7
72-54-,---4 D - 17 U_1=0
1031-07-8 " seagate1.7U
50-29-3 ,4'-ODT 1.7
63494-70-- - --- dea a l e 1.7
72-43-5 - --- ychlor 3.5
8001-35-2 dom - - 09__ _ U
57-7-9- -e Chi17 U-
11104-2-2 .-. Au r-11 .3U
11141-28-2----------- - ... er-1232 35
53469-21-9 ------------ A ,i,,-1242 35
12674-11-2 Ar.e Or-1016 35 -
12672-2,---- AzclOr-124 35 -0-
11097-'7-4 ------------ gS1C1-124 _is-_35 V
11096-5A. -er-1260 35 ___

Ci: concentratuon at analyte aLs te. than the value &V~en.

1/87 Rev.

zlloe--
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 10 of 19).

1:
PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Same: OUANTERRA.mo Contract: SSO-168

EPA SAMPLE NO.

B05YS9

Lab Code: U Case No.. SAS No.: SOG No.: W01139

atrix: (soil/water) SJTL
Sample wt/vol: 30. t(gjS ) ..

Level: (lOw/med) Lw.

% Moisture: sOt dec.J. aet.

Extraction: (SepF/Cont/Sonc)

GPC Cleanup: (T/N) NL

-aft'-

put _

Lab Sampl. ID: 11923-010

Lab File ID:

Date SMspied : 05-21-96

Date Extracted: 09-04-94

Date Analyzed: 09-19-96

Dilution Factor:

f 00.1noaneJ I L______

309-00-2 - ldria
1024-57- __~ ________

CAS NO. C-,-A
CONCENrATION UITS:
Iug/L Or ug/jgi U/ _

319-84-6----------alpha-NC 1
319-85-7-- .- '.MC 1
319-86-8------- dmlta-2NM" L .8

.8
.8
.8
.8
.8
.8
.5
.8

.8

.8

.5

.6

60-57-1 ----dri----------- Dields- I
72-5'-9--- d,4'-DD1
72-20-S --ndi_____________
3313-461 ---- OuZanIZ
72-S4-4 -- 1.-_an_ _
1031-07-6 -' ' as-z suflate 21
50-21-3 - ,4 - T 1
53494-70-5 - -- ia Ad__yd --1
72-43-5 ---------- Nthoyer_________ 3
S001-3S-2 - -------- ica=paweft 2
57-76-9- 'ordan. (technical) 18
11104- 2 8 -2 As ,Ler-1221 3
11141-28-2-------.r.eclor-1222 34
S3469-21-9 ---------- Arler-1242 -36
l2l 7

4-ll-2------ aoclor-1014_________ _3'
12672-l--------- o-_lor-1248 34

1097- 5 7-4--- --- Aroclor 24 36
110 96 -82S-5----....... hAcor-1260 36

": Concentration of analyte is less tha* thn Value 9V8.

FORK I PEST

Att A2-30

9

-I

U
YiU
U

U

U
U

U

U

U

U
2U

a/7 e

1
1
1
1
1
1
1
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 15 of 19).

ID
PESICIzE ORGANICS ANALYSIS DATA SHEEr

Lan Name: oUANTELA. MO Contract:

Lab Code ;= Case No.:

Mat : sol/water) SIL

Sample -C!vcl: 30.S (g/al) G

Level; f low/wed) LOW

CSO-16.

EPA SAMPLE NO.

SHYT4

SAS lo.: DG No.. W01139

Lab Sample ID: 11923-019

Lab File XD:

Date Sampled : 01-21-96

% Moisture: ot dec. J dec. _

Extract;on: (SepF/Cont/Son

GPC Cleanup: (Y/N) ._.

-- aC--
PH: _

Date Extracted: 09-04-96

Date Analyzed: 09-19-96

Dilution Factor: i

CONCETRATIC UlM :
(mg/L or ug/Kg) VG/KG

FORM I PEST

Att A2-35

CAS NO. Compound

21P-64-6--------------alpha-NC 1.7
39-85-7--------- --- beta-=sC 1.7
319-68-.-------------delta-sC_ 1.7
5s-eq-9---------------gaa-MC (Zndan - 1.7
76-44-6---------------eptachLor - 1.7
309-00-2--------------Aldrin 1.7 -
1C24-57-3 ------- ---- epachlor epoxide 1.7
9ss-90-0 -------------- fdomltan I 1.7
60-57-1---------------DieldVi_ 1.7
72-SS-9---------------4.4'-OM 1.7
72:-s---------------fAi -1.7

I7213 -5S ------ ------- _ _-IA_ -1 - 1.7 -
7:-4----------------4.4e-= :1.7
1031-07-S---------- -- n-ade-fan suJ ate _ 1.7
50-29-3---------------4,4'-DT L.7
S3494-70-S------------airia 0d0114 ---------- 1.7
72-43-S---------------Nbboychlor 3.4
8001-35-2-------------T "phame
S7-74-9---------------Clordane (tecntca1I 17
11104-28-2------------Agcotr-12212 - 34
11141-28-2------------AGCler-232 - 34
53449-21-9------------Aroclor-1242 34
12674-11-2------------Aroclor-1016 - 34
12972-29-4------------ArecIor-1241 - 34
11097-57-4------------ArcIer-1254 34
11099-62-S------------Arclor-1250 34

U: Concentration of analyte &s less than the value mven.

0

U___
_.___

_U_

___

____
_U

Ur

-. U-
U

-/7U-v
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 12 of 19).

ID
PESTICIDE ORGANICS ANALYSIS DATA SNEt-

Lab Name: OUANTERRA.HO Contract: 5S0-16s

EPA SAJPLE No.

i SOKYT.

Lab Code: I Case No.: _a

atrix: (soil/water) JQ2..L
SaMple t/vol: JL...au/m±)..
Level: (1cw/md) LOW

% Moisture: not dec. S dec.

Extraction? (Sep?/Cont/SoncI

GPC Cleanup: (Y/N) ..

scNC-
pH:

S No.: _ _ G Mo.: 01139

Lab Sample ED: 11923-012

Lab rile ID:

Date sapld : 08-21-96

Date Extracted: 09-06-96

Date Analysed: 09-19-96

Dilution Factor: 1

CUOCENTRATION UXITS:
tV4/L or U9/xg) UG/XGChs NO. Q

i±9-54-------- .IC___-__C1.7 -_d

3±9-fl-a-----------Olta-_____________1.7 U__
SB-9-9------------a&- LIndane) 1.7 -U

764-6--------Hpachlor I I. C U
309-00-2-------n- Aldrin I .7 I
1024-573 - mm - - " *" _ox de 1_1.7

S9-9------ Ede"I__an 1 71.7
60-57-1-- - Idtldrin 1.7_ ____

72-I-9-------------- - --W 1.7 -__ U
72-20-4----- Endrin I 1.7 UT
33213-G -- nla wn II -- "- 1.7 U___
72-54-------- ,4--DUO 1.7 U0-
1031-0-8 :I'" aulate 1.7_U
SO-29-3 -. 4*--DT 1.7U
53494-70-S ------- '- ~~~~~ay 1.! -
72-43-S M.. - ,..lor3. __
5001-35-2- tsarae e .
57-74-9 - -.erdeae (technIcal) 17
11104-2-2 As..-1.c-22 34 V
11141-28-2 .Arm1er-1232 -34 C
S3469-21-9 ------------ Aler-1242 -34 ___

12674-11-2 .An.lr-O2 _ 34 Ud-
12672-29- A.. L-124_ 34 Ud_
11097-S7-4 Azoclar-1254 .40
11096-62-S .Avclzr-1260634

U: Concentration of analyte &s less than the value qtven.

Fam I PEST 1/87 Rev.

I< A 44

Att A2-32

-G
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 17 of 19).

1D
PESTICIDE ORGANICS ANALYS2S DATA SiT?

Lab Name: QUANTERRA.MO Contract: SSO-168

EPA SAMPLE NO.

BOKYT6

Lab Code: M Case No.: SAS No.: _ SG No.: W01139

matrix: ( mail/weater) SOIL

Sample w./voL: 30.6 (g/m1i) G

Level: 1(ow/med) Low

% Niature: nat dec. 1 4dec.

Extraction: (S*pF/CIt/vdC)

CPC Cleanup: (7/N) L

CAS NC. Compound

SOIC-

pH:

Lab Sample ID: 11923-017

Lab File ID:

Date sampled : 0-21-9

Date Zaracted: 09-04-96

Date Analysed: 09-19-96

Dilation Factor: 1

CONCENTRATnON UNITS:
(Ug/L or u9I/@)L..EL-t-.. 0

FORM I PEST 1/87 Rev.

a-6)( */'11

Alt A2-37

319-84-4-----------alpha-w CU1.4 _
319-66-- lta_1. U
J19-SO- it-In____"_____ _1.0 U__
S-9-9. --- ,. 9 -C (Lnadane) -a-1.' __

')-4-4-0-- ----- eptahlor_ 1.6 _U-
309-00-2 --- AldriA 1.6 UT
1024-57-3 --- ptac aoxide 1.6 U
959-f' -. -..uan I- -_----____1.6 U
I -57-1--------- -el driin 1.6 U__

72-5_-_---- -_-4,4--__ 1.6 U
72-20-8-- ----- Endrian -1.6
33213-&S-------------adoarnazaa T 1.6- U
72-54-B.-----4,4'-ODD - 1.6 U-
1031-07-6- 'e''a sulgate_ _ 1.-..-
50-29-3 - -4--DDT 1.6___------- -
53494-70-S- -- rig 'yde 1.6 U____
72-43-S -. byc.~ -It __________3.3______ _

*001-35-2 v .phene 6 _

57-74-9 (tacaa) 14 U
11104-28-2 -Atlor-1221 33 - U__
11141-2-2-----------r .elorr-23 _ _33
53469-21-9 ----------- ze..r-1242 330
12474-11-2--.------Acr-1016__________ 33 __
12672-29-6 ------------ Clor-1248J3 U3
11097-17-4- .-- . Aer-1254 - 33 0
11096-2.-S ----------- Actlor-1260 - 33 -U

U: Concentration at analyze *s iss than the Value given.
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 19 of 19).

ID
PEsTICIDE ORGArICS ANALYSIS DATA SHEEzT

Lao Name: OUANTERRAMo contract:

Lab Code: 1 . case No.:

Mttri: (eil/Watr) S..L
Sample n/volt 0 .72(/mlj G

Level: (low/med) L4...

t Moisture: not de. 0

Extraction: (SepF/cont/SonC)

GPC Cleanup: (Y/") M

550-IAN

SAS No.:

dec. _

-Hs-
pH:

EPA SAMPLE No.

M OHYTB

SOC No.: W0119

Lab Sample ID: 11923-019

Lab File ID:

Date Sampled : a8-21-96

Date Extracted: 09-04-96

Date Analysed: 09-19-96

Dilution Factor: I

CNC:ENTRATION UNITS:
(99/L or uG/1G) UG/KG

FORM I PEST

CAS NO. 0

3l9-4---------pha-5C u.l
319-45-7-. , ';; 1.6 U
319-66-------------delta-Inc 1.6 
SB-9-9---------------inma-C (~ntane I __1.6

76-44-A--------eptacho-- .6;1.6 U
309-00-2 Ildcin 1.6
1024-57-3------------- pcacbler epoxade - 1.6 U
95.-''S''---It".al . I - 1.6 -U
60-57-1---------Deldr - 1.6 U
72-5-9 ---------- 4,4-DD _ i.6 - _ U
72-:,"-0 -Sn .1.6

- 2213-65-9--------ioaza xi ' - - 1.6U
72-4 I- ----- 4,4'-0D 1.6 U
1031-07-S-----Endoeaultan sultate - 1.6 U
50-29-3 ,4'-DT 1.6 U
53494-70-S :adri Aldhyd 1.6
72-43-S---- ihtboyo_ 3.3 0
8001-35-2-- ---- aphee ----- 9 U
57-74-9 - -------- (technacai)_______ 16_L) it - -d
11104-28-2 Arc.ler-1221 33 - _ U
11141-28-2------------ Ar.clcr-1232 -33 - U
S3469-21 .'"-------A Ior-1242 - 33 U
12 6 7 4-11-2------------AroclIr-016 33 U
12672-29-4-,'-Af -1248 33 U
11097-S7-4 .An.elor-124 33 U
11096-2-5------A r-cLor-1260 33 U

U: Concentratton of analyte is iess than the value given.

1/87 Rev.

Att A2-39

?111 6 fV A4 -Q
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 16 of 19).

10
PESTICIDE ORCANICS ANALYSIS DATA SHEET

Lab Mase: OUANTERRA.MO Contract: %46-1&2

EPA SAMPLE NO.

i BUTTS

Lab Cod&: I Ca". No.:

Matrixs: (soil/water) --- 1 ag

Sample Wt/vL: 30.4 1g/eIa) 0

Level: (lo./eed) .S..

% oisturer nt dec. I dec.

Extraction: (SepF/Cont/Sonc)

Gpc Cleanup: (t/N) .L.

CAs MO. Cop""nd

SAS No.: - SDG No.: W01119

Lab Sample ID: 11923-016

Lab Fie ED:
Date Sampled :

Date Extracted:

08-21-96

09-04-96

Date Analysed: 09-19-96

Dilution Factor: 1pH:

CWCZXTRAITIC UITS:
ug/L org/K9) UGILZ Q

2±9-4-6 , pa-IU_________________1.7
319-0 -7 - - - - 1.7
319f-S.e-t~ - 1. -_____
S-9-9----------- (an)1.7

7-6-- eptacb"or__________ 1.7
309-00-2 - -AidCn 1.7
1024--3 - - Iabl epehee1.7
919-9e-B" 6 iUla 1 1.7
60-571-1--n------ 0 etdrin 1.7
72-1-9 .. 4 -- D0E__ 1.7
72-20---- ------ Estrin 1.7
22213-GS0 1d 'Uzaa UI________ -1.7______
72-4-6- 4,4*- =.C0_ -,1.7
1031-07- -- i a- sulfate 1.7
50-29-3--------------- 44*-fY 1.7
53494-7"-S : - - .-- ~~~L~ - 1.7 -
72-43-S M------Ht~ebLac___------_______ .3 -
B00-35-2--------ahe.____________ , - -IT -___17-74- , (techai al) __

11104-28-2------------ Ae.c.r-1221 3J1
11141-25-2 - - .,ter-1232 33 I
S3469-21-9 - - A...,r-1242 33
12674-11-2 ------------ ,Arco1-1016 - 33 -
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Figure A2-3. Pesticide Organics Analysis Data Sheet (Page 18 of 19).
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B1.O INTRODUCTION

The purpose of this demonstration of compliance with clean closure standards is to evaluate the
possibility that discharges into the 100-D Ponds treatment, storage, and/or disposal (TSD) unit
affected the subsurface soils and groundwater in the area. This will be accomplished by
evaluating the groundwater data collected to date during monitoring of this unit, and by the
simulation of reactions between the effluent and materials beneath the unit by the application of
a geochemical model.

It is anticipated that this appendix may be copied and reviewed without the attached Closure
Plan. For that reason, some of the material contained in this appendix is duplicated from the
100-D Ponds Closure Plan, particularly Sections B3.0, B3.1, B5.1, and Appendix A.

B2.0 REGULATORY BACKGROUND

The Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) requires
that demonstration of clean closure of a TSD unit must "include documentation that groundwater
and soils have not been adversely impacted by the TSD group/unit, as described in 173-303-645
WAC" (Ecology et al. 1996, Section 6.3.1). Because these ponds are surface impoundments,
compliance with final status groundwater monitoring (WAC 173-303-645) and a determination
of no impact to the groundwater from the unit must be demonstrated to achieve clean closure, in
accordance with WAC 173-303-610(2)(b) and Section II.K. 1 of the Hanford Facility Resource
Conservation and Recovery Act (RCRA) Permit. These regulations require cleanup to Model
Toxics Control Act (MTCA; Washington Administrative Code-173-340) B levels. Compliance
with the final status groundwater requirements for clean closure will be demonstrated via
evaluation of results from the 100-D Ponds interim status groundwater monitoring program and
from results of four quarters of data for 40 CFR 264 Appendix IX constituents.

In addition to demonstrating that groundwater has not been adversely affected by waste disposal
activities at 100-D Ponds, this document will provide evidence that subsurface soils were not
contaminated by discharges to the ponds. Demonstration of this will rely on near-surface data
and geochemical modeling of the vadose zone and saturated zone.

B3.0 DESCRIPTION OF UNIT AND WASTE CHARACTERISTICS

The 100-D Ponds TSD unit is located adjacent to and north of the north perimeter fence of the
100-D Area (Figure B-1). Beginning in 1950, before the operation of this site as a TSD unit, this
location served as the 18-D Ash Disposal Basin (waste site 126-D-1), which received coal ash
from the 184-D Powerhouse. Until 1966, when the ash basin was retired, the location received
ash/water effluent only. Between 1966 and 1977 the site received no discharges. Figure B-2 is a
cross section through 100-D Ponds showing the topographic profile along a northwest-southeast
transect and subsurface features, including approximate boundaries of the coal ash and position
of the water table.
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The 100-D Ponds TSD unit was constructed as a surface impoundment for liquid effluent and
operated between 1977 and 1994. It was constructed primarily for the impoundment and
disposal of nonradioactive, nondangerous liquid effluent from the 183-D Water Treatment
Facility (WTF). Constituents that may have been discharged to 100-D Ponds include the
following:

1. Corrosive chemicals. Until 1986, the 189-D Method Development Laboratory (MDL)
occasionally discharged potentially corrosive effluents from the regeneration of three
demineralizers to the process sewer system, which in turn emptied into the 100-D Ponds.
These effluents may have exhibited pH levels below 2.0 or above 12.5 upon arrival at the
ponds, although their actual corrosivity level was never established. It is the potential for
this site to have received these corrosive chemicals that led to the classification of the
100-D Ponds as a TSD unit.

2. Mercury. No records exist that identify disposal of mercury into 100-D Ponds; however,
the presence of liquid metallic mercury was visibly confirmed in the floor drain of the
189-D Building mechanical development laboratory in 1989 (Price 1989). Gano and
Lauterbach (1990) documented that accidents involving laboratory instruments such as
manometers and mercury switches could have contributed up to 2.6 kilograms (5 pounds)
of mercury to the process sewer system (Gano and Lauterbach 1990). It is unlikely that a
significant portion of this mercury could have been deposited in the ponds, as mercury
traps were installed three years before the ponds began receiving effluent in 1977 and
considerable flushing of the system would have occurred before that time.

3. Dangerous shop chemicals. Until 1988, when the 189-D MDL was permanently closed,
standard volatile organic shop chemicals such as thinners and solvents could have been
released to the 100-D Ponds from open floor and sink drains ofthe craft shop or the
mechanical development laboratory of the 189-D MDL complex. However, such
chemicals were not normally stored in bulk quantities nor were they procedurally
discharged to the drain system when spent

4. Radioactive constituents. Unirradiated uranium fuel elements used during testing at the
Fuel Discharge Trampoline Test Facility may have contributed radiological contamination
to 100-D Ponds. A discussion of radionuclides at the ponds is presented here for
information only, because these constituents are outside the scope of WAC 173-303.

5. Concentration of naturally occurring metals from Columbia River water and sediment. The
filters used at the 183-D WTF removed suspended and colloidal minerals from the river
water, which would have been discharged into the 100-D Ponds during periodic
backflushing of the filters. Semi-annual washdowns of the 183-D water storage basins also
discharged river sediment and flocculent into the 100-D Ponds along with Columbia River
water.
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B3.1 CONTAMINANTS DEPOSITED IN 100-D PONDS

Two different sampling and analysis efforts have been conducted to characterize the ponds, one
in August 1992 and the other in January 1995 (BIl 1995). Samples were analyzed for metals
and organic analytes using both total (SW-346) and toxic characteristic leaching procedure
(TCLP) analytical preparation and analysis techniques. Samples of the coal ash surrounding the
ponds were also collected in September, 1992.

Characterization data indicated that some contaminants were present in the sediment on the
bottom of the settling pond. These constituents probably originated from the 189-D MDL
complex and arrived by way of the process sewer system. Constituents that were present above
Ecology's MTCA B levels include polychlorinated biphenyls (PCBs), arsenic, barium, total
chromium, lead, nickel, and zinc. These and other contaminants of concern (COCs) were agreed
to in the Data Quality Objectives (DQO, Appendix C), and are listed in Appendix A, Table A-3.
The coal ash underlying the sediment has also been chemically evaluated, and found to have
contaminant levels below MTCA B limits.

The contaminated sediments, which consisted of naturally occurring fine-grained material and
alum (discussed in Section B4.1), were removed and disposed of in August, 1996. The floors of
the settling and percolation ponds were sampled shortly after this remediation. Data from these
samples are presented and discussed in Section B6.0.

B4.0 PHYSICAL AND CHEMICAL FACTORS AFFECTING
CONTAMINANT MIGRATION

The effluent discharged to 100-D Ponds was predominantly water from the 183-D WTF. As
discussed in Section B3.0, some corrosive liquids and miscellaneous chemicals were also
discharged through the process sewer system into the ponds, along with river sediment and
flocculent used in the water treatment process. These latter solids are important to consider
when evaluating the mobility of metals and PCBs, as fine-grained sediment and flocculent have
the ability to adsorb many chemicals and effectively immobilize them in an aqueous
environment. It is thus possible that chemicals discharged into the ponds were fixed in the upper
layer of sediment composed of flocculent and solids filtered from Columbia River water. A
discussion of the use of flocculents for binding contaminants in water follows.

B4.1 FLOCCULENTS IN WATER TREATMENT

Coagulants and flocculents are used in liquid/solids separation applications to neutralize the ionic
charges that surround solid particles dispersed in water, and cluster them together to promote
settling. Most naturally occurring particles have a negatively charged surface in water due to the
release of cations such as NaC and Ca2 from the surface of the particle into the surrounding
water. When microscopic particles of like charge approach one another, they repel and cannot
coalesce to form larger particles. This leads to very stable systems of particles in water that will
not settle. Cationic coagulants adsorb onto the negatively charged particle surfaces and
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Figure B-1. Location of 100-D Ponds and Monitoring Wells. Line marked A-A' is transect
for cross section in Figure B-2.
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Table B-1. Statistical Summary of Groundwater Samples from Monitoring Wells
Downgradient of 100-D Ponds. Data obtained from samples collected from
December 1991 to September 1997. Data reported as below detection limit

were assigned a value of % the detection limit for statistical analysis.

Filtered/
Comp d Uniltered
Antimony Filtered
Aroclor-1016 Unfiltered
Arwccor-1221 Unfiltered
Aroclor-1232 Unfiltered
Aroclor-1242 Unfiltered
Aroclor-1248 Unfiltered
Aroclor-1254 Unfiltered
Aroclor-1260 Unfiltered
Arsenic Filtered
Barium Filtered
Beryllium Filtered
Cadmim Filtered
Chromium Filtered

Copper Filtered
Lead Filtered
Manganese Filtered
Mercury Filtered
Nickel Filtered
Silver Filtered
Vanadium Filtered
Zinc Filtered
NA = not applicable
*= Detection limit for am

* Chromium exceedence
of contaminated groundus

Average

52.06
0.500
0.615
0.500
0.500
0.500

0.500

0.500

2.43

26.71
0.881

3.00
14.62

5.71
2.57
4.57

0.069
10.54

5.34

10.25

6.39

Std. Dev.

40.33

0.000
0.219
0.000
0.000
0.000

0.000
0.000

0.179
15.67
0.559

1.71
15.85
4.07

0.327
8.86

0.031
6.25

3.89
4.98

4.05

Min

12

0.5

0.5
0.5

0.5

0.5
0.5

0.5

2
10

0.085
0.49

1.85
1.05

2.5
0.275

0.0095
4.6

1.435

1.8

1.3

Max # Samples # Samples
Pa/L <DL

100 52 52
0.5 13 13

1 13 13
0.5 13 13
0.5 13 13
0.5 13 13
0.5 13 13
0.5 13 13

2.5 21 18
71.6 52 9

1.5 52 47

5 52 48

87.5 52 30
13.6 52 48

4 21 20

63 52 25
0.1 50 47

42 52 51

10 52 52

15.4 52 30

19 52 28

DL
100
100
100
100
100
100
100

100
86

17
90
92
58
92
95
48

94
98

100
58

54

MTCA B Max value >
GW, gg/L MTCA B?

NA
1.12 NO

NA
NA
NA
NA

0.32 NO*

0.011 NO*

4.8 NO*

1120 NO
80 NO
8 NO*
80 YES**

592 NO
5 NO*

NA
4.8 NO

320 NO

80 NO

112 NO

4800 NO

lyte above regulatory limit
from sample collected 9/23/97 from well 199-D8-6, which is beginning to show the influence

ter acraching from upgradicat of 100-D Ponds

PCBs, arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, vanadium, and zinc.
None of these constituents were found in the downgradient wells at levels that would indicate
contribution from 100-D Ponds. These results, which are supported by data from RCRA
groundwater monitoring (e.g., DOE-RL 1996a), indicate that effluent disposal activities at 100-D
Ponds did not have any adverse effects on groundwater.

Although discharges to 100-D Ponds did not create a groundwater mound detectable by water
levels in the monitoring wells, the effect of the discharges can be seen in the water chemistry
data. The greatest volume of effluent routed to the Ponds was raw or treated river water released
from the 183-D WTF, which diluted the groundwater beneath the Ponds. The groundwater
upgradient of 100-D Ponds is contaminated with chromium, tritium, and nitrate. The discharges
into 100-D Ponds effectively diluted this groundwater to values typical of or below background
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Figure B-2. Cross Section Through 100-D Ponds. See Figure B-i for transect location.
Patterned area is inferred extent of coal ash. Vertical axis is in meters above sea level.
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concentrations for the Hanford Site, as shown by analyses from downgradient monitoring well
samples (DOE-RL 1996a).

Figure B-3 shows chromium concentrations and conductivity measurements over time for the
upgradient and downgradient monitoring wells. These plots show that water quality in the
upgradient well has degraded since the decrease of discharges to 100-D Ponds and final cessation
in May, 1994, while concentrations in the downgradient wells have changed little since that time.
This is interpreted to be the result of the lack of "clean" water from past discharges to dilute the
contaminated water entering the area from upgradient sources. The RCRA groundwater
monitoring program for interim status units (40 CFR 265, Subpart F) requires a comparison of
concentrations of various indicator parameters from downgradient wells with critical mean
values calculated from an upgradient well. Over the course of groundwater monitoring at 100-D
Ponds, pH is the only parameter that has exceeded the critical value. This exceedence occurred
in February 1996 in the two downgradient wells, 199-D8-4 and 199-DS-6. Ecology was notified
of this exceedence and an assessment report was submitted (Hartman 1996). It was concluded
that the coal ash underlying the Ponds is the source of the elevated pH in the groundwater.

B6.0 EVALUATION OF SUBSURFACE SOILS

In order to clean close a TSD unit, it must be demonstrated that "... levels of dangerous waste or
dangerous waste constituents or residues do not exceed ... MTCAB ..." [WAC 173-303-
610(2)(b)]. Data from near-surface soil samples (discussed in Section B6.1) and from
groundwater analyses (Section B5.1) show no evidence that contaminants found in the surface
sediments of 100-D Ponds migrated into the vadose zone and groundwater system. This premise
is investigated in this section by evaluating near-surface soil samples and applying a
geochemical model to investigate subsurface reactions between infiltrating solutions from 100-D
Ponds and vadose and saturated zone materials.

B6.1 DATA FROM NEAR-SURFACE SAMPLES

Data collected in the 1995 characterization effort (Phase H; BHI 1995) were from surface
samples and various depths collected from four different test pits with a maximum depth of 2.4
m (8.0 ft). These data and analyses of the 1992 samples (Phase I; BIl 1995) were used in the
decision to remediate this TSD unit by removing the sediment from the settling pond. The Phase
H data show that the ash beneath the fine grained settling pond sediment is not contaminated.
The contaminants are restricted to the fine-grained sediment in the settling pond. These
contaminants include PCBs, arsenic, total chromium, and lead (DOE-RL 1996b). The Phase H
data also show that the concentrations of these contaminants drop sharply in the ash underlying
the sediment. Figure B-4 shows this relationship for several contaminants.

Several samples intended to characterize the background composition of the coal ash
surrounding and underlying 100-D Ponds were also collected in 1992. These are discussed in
Section 4.1.2.4 of the closure plan, and are similar to the materials underlying the settling pond
sediment in Phase H samples. The coal ash underlying the ponds is associated with a past
practice activity and not with this RCRA TSD unit. Impacts to the environment attributable only
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neutralize the negative charges that are causing repulsion. Optimum coagulation occurs when
the particle surface charge is reduced to near zero.

The agent used at the 183-D WTF as a coagulant and flocculent was aluminum sulfate (alum).
This compound, and others like it (e.g., ferric chloride), have trivalent metal ions (AC 3 and Fe+3)
that are strongly attracted to any negatively charged surfse. Trivalent cations are desirable
coagulants when compared to divalent and monovalent cations, which have very weak
coagulating abilities. The use of alum usually produces a fairly clean supernatant water since the
metal hydroxides produced assist in the capture of very fine particles. Use of alum also tends to
lower the pH of the system as anions are adsorbed.

The flocculent released into the ponds would carry with it the contaminants (natural or
anthropogenic) adsorbed at the WTF, but would also probably have excess adsorption capacity
when it was deposited on the surface of the settling pond. It is, therefore, likely that this alum
would bind much of the contamination entering with the liquid effluent and prevent
contaminants from migrating through the vadose zone. Data supporting this postulate are
presented in Section 6.0.

B5.0 EVALUATION OF GROUNDWATER DATA

Groundwater monitoring at 100-D Ponds began in 1992. As required by 40 CFR 265.92,
groundwater is analyzed for groundwater quality parameters, drinking water parameters, and
contamination indicator parameters. Statisdcal comparisons of contamination indicator
parameters upgradient and downgradient of the site are made on a quarterly basis. This phase of
groundwater monitoring is commonly called "indicator evaluation" or "detection" monitoring.

The groundwater monitoring network for the 100-D Ponds is composed of one upgradient and
three downgradient wells (Figure B-1). The wells are completed at the top of the unconfined
aquifer.

B5.1 GROUNDWATER QUALITY

Four quarters of data were collected in 1992 and 1993 and analyzed for a complete suite of
organic and inorganic constituents and radionuclides. These constituents are listed in
Attachment B-1 and are compared to the groundwater monitoring analytes listed in 40 CFR 264,
Appendix IX. Semiannual samples collected since 1993 have been analyzed for a suite of
metals, anions, field measurements, and radiological components. A summary of the types of
analyses performed for each sampling event is presented in Attachment B-1. Data reported as
below detection limit were assigned a value of V the detection limit for statistical analysis.

Table B-1 contains a statistical summary for contaminants of potential concern from the three
downgradient wells and shows that groundwater concentrations are below MTCA B groundwater
cleanup standards. Of special concern are the chemicals that were found to be above MTCA B
soil cleanup standards for groundwater protection in the sediments of the settling pond, namely
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composition of solutions reacting with subsurface mineral assemblages and identify any phases
that may precipitate. PHREEQC is distributed and maintained by the U.S. Geological Survey.

B6.2.1 The Computer Program PHREEQC

The computer code PHREEQC is based on an ion-association aqueous model with capabilities
for speciation and saturation-index calculations, and other calculations involving mixing of
solutions, mineral and gas equilibria, and ion-exchange reactions. The model uses
thermodynamic data to simulate equilibrium conditions between different phases. A manual
detailing the theory and operation of this program is available (Parkhurst 1995). This program
and its precursor, PHREEQE, have been used for over 15 years for modeling surface and
subsurface aqueous geochemical reactions.

B6.2.2 Application of PHREEQC to 100-D Ponds

The computer model PHREEQC calculates geochemical conditions at equilibnwn, which
necessitates the assumption that water-rock contact time is adequate to achieve equilibrium
conditions. This was probably not the case during much of the time the ponds were active as an
effluent disposal facility, because large amounts of water were discharged in a short time period
and quickly reached the groundwater table. Evidence of this can be seen from a January 1993
incident where 1,136,000 L (300,000 gal) of water from the settling basins were inadvertently
emptied into 100-D Ponds (Alexander 1993). A rise of several centimeters was measured in
most of the monitoring wells within several days of this discharge, indicating fast infiltration
rates and thus little time for equilibration to occur.

After discharges to the ponds ceased in June 1994, recharge to the vadose zone beneath the
ponds effectively ceased and travel time for residual vadose zone waters increased. This residual
water had longer to react with the ash and Ringold Formation and was more likely to be at
equilibrium with the solid phases. The assumption of equilibrium should yield the most
dissolution and precipitation and thus represents a "worst case" situation.

PHREEQC invokes a separate database file for the requisite thermodynamic data on the
components, species, and phases necessary to perform the calculations. The database used for
this modeling effort was adopted from the program MINTEQ, which has a comprehensive list
over 1,100 species and more than 500 phases.

B6.2.2.1 Methodology. The modeling parameters were formulated to mimic the reactions that
would be expected to occur beneath 100-D Ponds. PHREEQC allows several steps to be
performed in one run; the output gives the results of each step and the final result of the run. For
100-D Ponds, the various steps were as follows:

1. React infiltrating water with coal ash underlying the ponds,

2. React the solution derived in step 1 with minerals typical of the Ringold Formation,

3. Mix this solution with groundwater, maintaining equilibrium with the Ringold Formation.
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Figure B-3. Conductivity and Chromium Values from 100-D Ponds Monitoring Wells from
December 1991 to September 1997. Vertical line represents end of discharges to the ponds.
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with the solution to form the precipitates. The composition of the solution and mass of
precipitates and reactants are listed in Table B-2.

The calculated pH of the vadose zone solution in equilibrium with coal ash phases is 12.3. The
portlandite, a hydrous lime mineral, is responsible for the high pH. The model inputs were
varied to determine the influence of small amounts of portlandite in the system, simulating a
situation where preferred pathways through the coal ash were used for transport from the surface
to the water table and reactive surfaces of portlandite are neutralized. The qualitative result is
that only a small amount of portlandite in the system is necessary to increase pH above 12.

The water-ash solution was then equilibrated with minerals typical of the Ringold Formation.
This resulted in albite, calcite, and montmorillonite reacting to precipitate anorthite and quartz,
with no change in pH of the solution.

The solution produced by reaction with vadose zone minerals was then mixed with groundwater
at a ratio of 10% meteoric water to 90% groundwater. This mixing and precipitation of
plagioclase, calcite, and montmorillonite reduced the pH to 9.7. Barium arsenate and lead
hydroxide are also identified as supersaturated phases in PHREEQC, although the amounts of
precipitate are very small (Table B-2). Small amounts of hematite, quartz, and boehmite were
consumed in this reaction.

B7.0 CONCEPTUAL MODEL

The soil, groundwater, and geochemical modeling data presented above can be combined into a
conceptual model to describe the interaction of the percolating fluid with subsurface materials
and groundwater. This conceptual model considers the entire aqueous system associated with
100-D Ponds, including interaction with sediments, vadose and saturated zone materials, and
groundwater. The model is presented in Figure B-5 and described in the following steps:

1. Effluent discharged to the ponds consisted predominately of releases from the 183-D water
storage basins.
These releases consisted of backwash from the multimedia water fiters and effluent released
from semi-annual washdowns of the 183-D water storage basins. This latter effluent
consisted of treated water, Columbia River sediment, and flocculent. Additional effluent
consisted of undocumented releases originating from the 189-D MDL.

2. The efluent deposited and reacted with flocculent in the upper portion of the settling pond
The flocculent served to trap ions, small particles, and colloids in the WTF and after
deposition in the pond. This effectively immobilized the contaminants which were
discharged from the MDL.

3. The effluent percolated through the coal ash underlying the ponds.
The percolating solution reacted with the coal ash phases, increasing the pH of the solution to
12.3 and its calcium and sulfur contents.
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Figure B-4. Concentration Profile of Several Constituents in 100-D Ponds Sediment and
Underlying Ash (below horizontal line). Dashed lines are cleanup limits (near zero

for aroclors and off scale for zinc). The lines connecting the data points are for
ilustration purposes, and may not reflect true

concentrations between the points.
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to the coal ash, such as the pH excursions discussed in Section B5.1, will be addressed in the
CERCLA process.

Additional samples were collected from the bottom of the ponds after removal of the
contaminated sediments in August 1996. Data from these samples, summarized in Appendix A
(Table A-3), are below Ecology MTCA B cleanup standards, indicating that contamination was
fixed in the fine-grained sediments and did not migrate into the vadose zone.

B6.2 MODELING OF SUBSURFACE SOIL

In order to evaluate the possibility that dangerous wastes or dangerous waste constituents have
migrated and been deposited into the vadose zone, geochemical modeling was performed to
simulate reactions between infiltrating water and the various sediment types that occur beneath
100-D Ponds. The computer code PHREEQC was used for this simulation to identify the
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Figure B-5. Schematic Representation of Conceptual Model for 100-D Ponds Vadose Zone.

L-7-

140-

135-

130-

125.

120-

115

Physical Process

1. Effluent Dischwrge

2. Floccle t+ Sediment
Deposited

- 3. Percolation drough ash

4. Solution moves
d~rough unsatrted
Ringold Fm.

5. Solution enters
gromadmW

Vat Ex =25X

Conceptual Model

Bulk of influent is Columbia
River wter

Flocculent traps aid immobilizes
contanintion discharged from
labortories

Reaction with coal asb increases
pH of solution, along with
calcium and slfir content

Solution reacts with Ringold Fm.
to dissolve a"d precipie several
rock-forming minerals

Solution decreases in pH as it
reacts with groumdwater, minor
dissolution and precipitation

4. The effluent percolated through the coal ash underlying the ponds.
The percolating solution reacted with the coal ash phases, increasing the pH of the solution to
12.3 and its calcium and sulfur contents.

5. The solution continued through the coal ash and into the Ringold Formation.
Geochemical modeling shows some dissolution and precipitation of several rock-forming
minerals, but no significant precipitation of heavy metal compounds.

6. The solution entered the groundwater.
Modeling shows that pH decreases to 9.7, similar to measured values. The predominant solid
reactions are quartz and hematite dissolving to form montmorillonite and plagioclase
feldspar. Very small amounts of barium, arsenic, and lead phases precipitate as solids.
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The initial solution composition and coal ash composition were selected without precise
knowledge of their properties. Ideally, the infiltrating water would be defined by some average
or upper statistical bound of the effluent composition released into l00-D Ponds. This
information is not available, so the actual composition used was a combination of average
Columbia River water for the major elements (PNL 1994) and the average of TCLP analyses
performed on the sediments at the bottom of the settling pond for the metals (BHI 1995). The
Columbia River is a likely primary water source, as approximately 200 million liters (53 million
gallons) of Columbia River water were received from the WTF during operation of the ponds.
The rationale for using TCLP analyses for metals is that the maximum concentration of metals in
infiltrating water would be the leachate from the contaminated sediments; TCLP analyses
represent the "worst case" leachate likely to be produced from a sample.

Reaction of a solution with a solid requires the mineral phases of the solid to be known. Lacking
mineral analyses of the coal ash, appropriate phases were chosen from published tables of
mineral constituents in ash from various coals (Falcone and Schobert 1986). The minerals
anhydrite (CaSO4), quartz (SiO 2), and hematite (Fe 20,) were used to represent the coal ash in the
PHREEQC program. In addition, calcium hydroxide in the form ofportlandite (Ca(OH)2) was
included as a mineral phase in the ash because high calcium contents are typical of
subbituminous coal (Huffman and Huggins 1986), which was the type used at Hanford.

The solution resulting from reaction of the infiltrating water with coal ash was then reacted with
minerals typical of the Ringold Formation. These include quartz, plagioclase feldspar, calcite,
and montmorillonite.

The third step was performed to determine if precipitation of any mineral phases was likely to
occur when the reacted water was mixed with groundwater. The groundwater chosen was an
average of pre-1994 analyses from the upgradient monitoring well, 199-DS-13. The restriction
on the date was necessary because this well started to become contaminated with chromium and
other constituents (Figure B-3) from upgradient sources in 1995, due to dissipation of the
groundwater mound beneath the ponds as discharges diminished and finally ceased in June 1994.

B6.2.2.2 Results of Modeling. The model PHREEQC was run with the above inputs. The
output produced by the program contains the composition of the modeled solution after each
step, the distribution of the various aqueous species, and the saturation index of all minerals in
the thermodynamic database that contain the components considered in the aqueous and solid
phases. Phases that are in equilibrium with the solution have a saturation index equal to 0.
Phases with a saturation index greater than 0 indicate that they are thermodynamically
oversaturated and may precipitate from solution. After each reaction step, those phases with a
saturation index greater than 0 were evaluated and allowed to precipitate if they were
geologically feasible.

The first step in the modeling procedure was speciating the initial solution, which is Columbia
River water with metals from TCLP analysis of the sediments added to it. This solution was then
reacted with the vadose zone in two steps, as described in Section B6.2.2. 1. Reaction with ash
materials resulted in precipitation of a small amount of barium arsenate, Ca-nontronite (a
member of the smectite group of clay minerals), hematite, and sepiolite (a member of the
palygorskite group of clay minerals). The minerals anhydrite, portlandite, and quartz reacted
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results of TCLP analyses from contaminated surface sediments) and caustic conditions (using
portlandite as the calcium oxide phase) in the ash beneath the ponds. Results from this
quantitative geochemical analysis show only a trace amount of precipitation of heavy metal-
containing minerals at the water table. Most minerals containing the constituents of interest are
strongly undersaturated, and would not be expected to precipitate.

Results from the PHREEQC model do not perfectly match conditions measured beneath the
ponds. For example, the modeled solution has a final pH of 9.7 after mixing with groundwater
and precipitation of minerals in the saturated zone. Recent measurements from monitoring wells
downgradient of 100-D Ponds had pH values as high as 9.3 (Hartman 1996). Calcium is
markedly higher in the modeled solution than in prevailing groundwater conditions, and iron and
magnesium concentrations are lower. With the exception of these deviations, results from the
modeled solution correspond closely to those in the groundwater and do not indicate that large
amounts of minerals containing heavy metals are present in the subsurface beneath the ponds.

The chemical and modeling data support the argument that most or all of the COCs discharged to
100-D Ponds were immobilized in the flocculent and sediment deposited on the surface of the
settling pond. This sediment was removed in August 1996, and samples collected from the
bottom of the ponds after this removal show no evidence of contamination in the coal ash. The
cleanup action, empirical data, and modeling results indicate that the contamination at 100-D
Ponds has been successfully remediated and requires no further action.
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Table B-2. Results from Geochemical Modeling of 100-D Ponds, Using PHREEQC. Solution compositions in mg/L.

Analyte Beginning Solution,
Col. R. water +

TCLP*
Al
As
Ba
Ca
Cd
Cl
Cr
F
Fe
Ha
K
Me
N
Na
Pb
S
Sb
Si
V
Zn
9H

1.28E-03
1.001-01
3.00E-02

21.25
5.00E-03

1.50E-02
1.001-01
3.50E-02
2.00E-04

1.1
5.1

2.001-01
2.15

1.00E-01
11

3.20E-02
17.8

2.005-03
1.005-03

8.6
Phrn

Solution after
Reaction w/

ash

Solution after
Reaction w/

Riniold

Ave. Upgradient,
Well DS-13

0.0000
8.921-02
6.46E-07

5599.2
5.00E-03
1.000399
1.50E-02
1.00E-01
7.84E-07
2.00E-04

1.10
7.201-06
2.001-01

2.15
1.001-01

281.2
3.20E-02

3455.1
2.00E-03
1.002-03

12.328
mo/ke

Mix 10% Ringold
90 % Upgmdient

9.901-02
8.921-02
6.46E-07

5567.1
5.001-03
1.000399
1.501-02
1.001-01
1.19E-03
2.00E-04

1.10
1.141-03
2.001-01

38.37
1.001-01

281.2
3.20E-02

3457.9
2.00E-03
1.00E-03

12.328

Solution, Mixed
water w/ Ringold

8.10E-02
4.30E-03
8.00E-02

43.73
6.702-03

11.801305
7.50E-02
2.93E-01
2.52E-01
2.001-04

3.56
111.024

23.41
5.66

5.0013-03
17.59

0.001+00
5.21

0.00E+00
1.561-02

7.98

Average Comp. of
Downgmdient Wells

8.28E-02
1.28"-2
7.20E-02

596.0
6.53E-03

10.72
6.91E-02
2.741-01
2.27-01
2.001-04

3.32
99.94
21.10
8.932

1.45E-02
43.94

3.20E-03
350.3

2.005-04
1.42E-02

11.861
Phase

Precipitate: Ca-nontronite 0.061 Ba3(AsO4)2 0.059
Ba3(AsO4)2 0.05 Anorthite 2316

Hematite 0.027 Albite 0.53
Sepiolite 32.2 Calcite 110.2

Anoftlite 218.6 Montmorillonite 3147

Ouartz 187.0 Pb(OH)2 0.016
Reactant: Anhydrite 624.5 Albite 413.1 Hematite 148.6

Portlandite 9670 Calcite 0.448 Ouartz 2198
Onartz 7398 Mont. 0.0358 Boehmite 1869

* Average TCLP analyses of sediments for Ba. Cd, Cr, Ha. Pb, Sb. V. and Zn.

Ida

2.511-01
1.291-08
3.69E-02

218.04
6.53E-03

10.720080
6.90E-02
2.74E-01
1.49E-09
2.001-04

3.31
5.64E-09

21.09
8.856

7.831-04
43.935900

3.20E-03
2.876416
2.00E-03
1.411-02

9.659
mi/ku

2.601-01
2.618-3
2.96E-02

25.46
0.001+00

3.31
6.43E-02
1.92E-01
6.01E-01
8.60E-05

3.00
3.50
2.03
4.29

2.61E-03
22.86

6.01E-02

1.071-02
7.80E-03

8.46
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ATTACHMENT B-1

GROUNDWATER CONSTITUENTS ANALYZED IN 100-D PONDS MONITORING
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The conclusion from this conceptual model is that virtually all of the contamination contributed
to I00-D Ponds was trapped in the sediments deposited in the settling pond (Figure B-4). None
of the data examined indicate the existence of the "geochemical trap" which was postulated in a
conceptual model formulated by Alexander (1993). This previous model was not based on any
site-specific data and was purely qualitative. The revised model presented here relies on soil and
groundwater data and quantitative geochemical modeling, which indicates that this TSD has not
contributed significant amounts of heavy metals to the vadose zone or groundwater beneath the
ponds.

B8.0 CONCLUSIONS

The I00-D Ponds received effluent from several different sources in the 100-D Area. The WTF
was the source of the greatest volume of effluent, which contained flocculent and sediment
entrained in Columbia River water. The MDL contributed a much smaller volume of
contaminants but was the likely source of contaminants such as PCBs, although discharge of
these and other chemicals has not been documented.

Data from over 5 years of groundwater monitoring clearly demonstrate that operation of 100-D
Ponds has not had an adverse effect on groundwater. None of the COCs associated with
sediment in the ponds are elevated in groundwater, and most analyses of COCs from the
downgradient wells are below detection limit. Table B-I shows that levels for all COCs are
below MTCA B groundwater standards.

Elevated pH values have been recently recorded in two of the three downgradient wells
(Hartman 1996). These two wells have historically had higher pH values than the upgradient
wells, which is ascribed to the alkaline characteristics of the coal ash underlying and surrounding
the ponds. The recent increase in pH in the downgradient wells is probably related to cessation
of discharge to the ponds, allowing more time for infiltrating water to be in contact with the ash
and more completely approach equilibrium.

Data collected from different depths show that soil contamination in 100-D Ponds was restricted
to the upper layer of sediment (Figure B-4), and the constituents of interest are not elevated in
the ash immediately underlying the sediment. A geochemical model was employed to evaluate
the possibility that contaminants were transported through the upper portions of the vadose zone
and deposited in sedimentary deposits beneath 100-D Ponds. This process was postulated by
Alexander (1993) in a hydrochemical conceptual model that suggested that the abrupt changes in
mineralogy between the coal ash-Ringold interface would create a "geochemical trap" for
cationic heavy metals. This argument was purely qualitative and based on some assumptions
which are not supported by recently collected data. For instance, coal ash was invoked as the
source for the heavy metals, but analyses of the ash have shown very low values for leachable
heavy metals (DOE-RL 1992; Wilson 1990). Leachate compositions of samples from surface
sediment in the settling pond also show very low levels of leachable heavy metals (e.g., <0.1
ppm lead, <0.02 ppm total chromium; BIl 1995).

The geochemical model PHREEQC was employed to simulate subsurface reactions between
water infiltrating from 100-D Ponds and minerals in the vadose zone and saturated zone. The
input parameters were chosen to represent an upper bound of values for heavy metals (using
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Table Aft B-i. Comparison of 40CFR Part 264 App. IX List with 100-D Ponds
Groundwater Anay List (Page 1 of 3).

100-D Pond Analytes CAS 40CFR Part 264 App. IX List
1,1,1,2-Tetrachloroethane 630-20-6 1,1,1,2-Tetrachloroethane
1,1.1-Trichloroethane 71-55- 1.1,1-Trichloroethane; Methyichloroform
1,1 ,22-Tetrachloroehane 79-34-5 1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane 79-0-5 1,1,2-Trichloroethane
1,1-Oichloroethane 75-34-3 1,1-Dichloroethane
1,1-Dichloroethene 75-35-4 1,1-Dichloroethylene; Vinylidene chloride

1,2,3-Trichloropropene 96-18-4 1,2,3-Trichloropropane
12,4,5-Tetrachlorobenzene 9-94-3 12,45-Tetrachlorobenzene
1,2,4-Trichlorobenzene 120-82-1 1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane 96-12-8 1,2-Dibromo-3-chloropropne; DBCP
1,2-Oibromoothane 106-93-4 1, 2-iotromoethane; Ethylene dibromide
1,2-Dichlorobenzene
1,2-Dichloroethane 107-06-2 1,2-Dichloroethane; Ethylene dichloride
1,2-Dichloroethene
1,2-Dichloropropane 78-87-5 1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane 123-91-1 1,4-Dioxane
1,4-Naph inone W 130-15-4 1,4-Naphthoauinone
1 -Butanol
1-Naphthylamine 134-32-7 1-NaphthVlamine
2,3,4,6-Tetrachlorophenol 58-90-2 2,3,4,6-Tetrachlorophenol

1748-Cl-6 2,3,7,8-TCDD; 2,3,7,8-Tetrachlorodbenzo-pdiodn
93-76-5 2,4,5-T; 2,4,5-Trichlorophenoxyacetic acid

2,4,5-Trichlorophenol 95-96-4 2,4,5-Trichlorophenol
2,4,6-Trichlorophenol 88-06-2 2,4,6-Trichlorophenol

94-75-7 2,4-D; 2,4-Dichlorophenoxyacetic acid
2,4-Dichlorophenol 120-83-2 2,4-Dichlorophenol
2,4-Dimethylphenol 105-67-9 2,4-Dimethylphenol
2,4-Dinitrophenol 51-28-5 2,4-DinItrophenol
2,4-Dinitrotoluene 121-14-2 2,4-DinIbotoluene
2,6-Dichlorophenol 87-65-0 2,6-Dichlorophenol
2,6-Dinitrotoluene 606-20-2 2,6-Dinilotoluene
2-Acetylaminofluorene 53-96-3 2-Acetylaminofluorene; 2-AAF
2-Chloronaphthalene 91-58-7 2-Chloronaphthalene
2-Chlorophenol 95-57-8 2-Chlorophenol
2-Hexanone 591-78-6 2-Hexanone
2-Methyinaphtihalene 91-57-6 2-Methyinaphthalene
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Table Aft B-1. Comparison of,40CFR Part 264 App. IX List with 100-D Ponds
Groundwate-AnAe st(Pagoaf 8).

100-D Pond Analytes CAS 40CFR Part 264 App. IX List
alpha-Chlordane
Aluminum
Americium-241
Aniline 62-53-3 Aniline
Anthracene 120-12-7 Anthracene
Antimony (Total) Antimony
Antimony-125
Aramlte 140-57-8 Aramite
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Arsenic (Total) Arsenic
Barium (Total) Barium
Benzene 71-43-2 Benzene
Benzo(a)anthracene 56-55-3 Benzo[ajanthracene; Benzanthracene
Benzo(a)pyrene 50-32-8 Benzo[alpyrene
Benzo(b)fluoranthene 205-90-2 Benzolb]fluoranthene
Benzo(ghi)perylene 191-24-2 Benzofghilperylene
Benzo(k)fluormnthene 207-8-9 Benzolklfluoranthene
Benzyl 100-1-6 Benzyl alcohol
Beryllium (Total) - Beryllium
Beta-BHC 31 -85-7 bets-BHC
Bis(2-chloroethyl) 108-80-1 Bis(2-chloro-1-methylethyl) ether, 2,2-4i-
Bis2-chloroisopropyl) 111-91-1 Bis(2-chloroethoxy)methane
Bis(2-Choroethoxy)methane 111-44-4 Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) 117-41-7 Bis(2-ethythexy) phthalate
Bromide
Bromodichloromethane 75-27-4 Bromodichloromethane
Bromoform 75-25-2 Bromoform; Tribromomethane
Butylbenzytphthalate 85-68-7 BuM benzyl phthalate; Benzyl butyl phthalate
Cadmium (Total) Cadmium
Calcium
Carbon disulfide 75-15-0 Carbon disulfide
Carbon tetrachloride 56-23-5 Carbon tetrachloride
Carbon-14 I I
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Table At B-1. Comparison of 40CFR Part 264 App. IX List with 100-D Ponds
Groundwater AMalja t (fpkzec f 8).

100-D Pond Anlytes CAS 40CFR Part 264 App. IX List
Endrin aldehyde 7421-93-4 Endrin aldehyde
Endhin ketone
Ethyl meffscrylate 97-3-2 Ethyl methactylate
Ethyl methanesulfonate 62-50-0 Ethyl methanesulfonate
Ethylbenzene 100-41-4 Elhylbenzene

Famphur 52-85-7 Famphur
Fluoranthene 206-44-0 Fluoranthene

Fluorene 86-73-7 Fluorene
Fluoride
Gamma-BHC (Lindane) 58-89-9 gamma-BHC; Lindane
pamme-Chlordane
Gross alpha
Gross beta
Heptachlor 76-44-8 Heptachlor
Heptachlor epoide 1024-57-3 Heplachlor epomide
Hexachlorobenzene 118-74-1 Hexachlorobenzene
Hexachlombutadiene 87-68-3 Hexachlorobutadiene
Hexachlorocycopentadiene 77-47-4 Hexachlorocyctopentadiene
Hexachloroethane 67-72-1 Hexachloroethane
Hexachlorophene 70-30-4 Hexachlorophone
Hexachloropropene 1888-71-7 Hexachloropropene
Hydrazine
Indeno(1,2,3-cd)pyrene 193-39-5 Indeno(1 2,3-cd)pyrone
Iron
Isobutyl alcohol 7843-1 Isobutyl alcohol
isodrin 465-73-6 Isdr__
Isophorone 78-59-1 Isophorone
Isosafrole 120-58-1 sosafrole

Kepone 143-50-0 Kepone
Kerosene
Lead (Total) Lead
m-Cresol 108-39-4 m-Cresol

541-73-1 m-Dichlormbenzene
m-dinltrobenzene 99-65-0 m-Oiniltrobenzene

99-09-2 m-Nltroaniline
Magnesium
Manganoe
Mercury (Total) Mercury
Methacrylonfrlie 12648-7 Methacrylonitrile
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Table Aft B-1. Comparison of 4OCFR Part 264 App. IX List with 100-D Ponds
Groundwater Analyte List (Page 2 of).

100-D Pond Analytes CAS 40CFR Part 264 App. X List
2-Methylphenol
2-Naphthylarnine 91-5"4 2-Naphhyamins
2-Nitroanilne
2-NItrophenol
2-Poline M0_-064 2-Picoline
2-aec-Butyl4,64-nitropheno(DNBP)
3,3'-Dichlorobenzdine 91-94-1 3,3-Dichlombenzidine
3,'-Dneftybonzi 119-93-7 3,3-Dimdhylbenzdine
3-Mehycholanthrons 56-49-6 3-Methylcholanthrene
3-Niraniine
4,4'-DDD 72-54-8 4,4'-DD
4,4'-DDE 72-55-9 4,4-DDE

4,4'-DDT 50-29-3 4,4'-DDT
4,6-Dinitro-2-methylphenol 534-52-1 4,6-DinIro-ocresol
4-Aminobiphenyl 92-67-1 4-Aminobiphenyl
4-Bromoph9eylphenyl 101-55-3 4-Bom Opheny phenyI ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chloophanylphonyl .7005-72-3 4-Chlorophonyl phenyl ether
4-Mothyl-2-pentanone 108-10-1 4-Methyl-2-pentanone; Methyl isobutyl ketone
4-Metyphanol

4-Nitrmnilie
4-Nitrophonol
4-NMtrmquinoline-1-oxide 58-57-5 4-Nlquinoline 1-oxide
5-Nifro-o-toluldine 99-554 5-NItro-o-toluidine
7,12-Dimethylbenz[alanthracene 57-97-4 7,12-Dimetybenz[alanthracene
9H-carbazole
Acenaphthene 83-32-9 Acenaphthene
Acenaphthylene 208-96-8 Acenaphthylene
Acetone 6744-1 Acetone

75-05-8 Acetonlrfle; Methyl cyanide
Acetophenone 9846-2 Acetophenone
Acrolein 107-02-8 Acrolein
Acrylontrie 107-13-1 Acryoniftle
Aidrin 309-00-2 Aldrin
Alkslinity
alyxchwoke 107-05-1 AJIy chiodde
alpha,alpha-Dimethytphenethylamine 122-09-8 alpha, alpha-Dimethylphenethylamine
Alpha-HC 319-844 alpha-SHC
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Table Att B-1. Comparison of 40CFR Part 264 App. IX List with 100-D Ponds
Groundwater Analyte List (Page 4 of8).

100-D Pond Analytes CAS 40CFR Part 264 App. IX List
Cesium-134
Cesium-137
Chlordane 57-74-9 Chlordane

Chloride
Chlorobenzene 108-90-7 Chlorobenzene

Chlorobenzilate 510-15-6 Chlorobenzilate chlorodiisopropyl ether

Chloroethane 75-00-3 Chloroethane; Ethyl chloride

Chloroform 67-86-3 Chloroform

Chloroprene 126-99-8 Chloroprene

Chromium (Total) Chromium

Chromium-51
Chrysene 218-01-9 Chrysene

cis-I 2-ichloroethylene
cis-1,3-Dichloropropene 10061-01-5 cis-1,3-Dichloropropene

Cobalt (Total) Cobalt

Cobalt-60
Coflforms
Copper (rotal) Copper

Cresols
Cyanide 57-12-5 Cyanide

Delta-BHC 31946-8 delta-IHC
D-n-butylphthalate 84-74-2 DI-n-buty phthalate

Di-octylphth.late 117-4-0 Di-n-k_ __ phthalato

Diallate 2303-16-4 Diallate

Dibenzia,hlanthracene 53-70-3 Dibenz[a,h anthracene

Dibenzofuran 132-64-9 Dibenzofuran

Dibromochloromethane 124-48-1 Dibromochloromethane; Chlorodibromomethane

Dichlorodffluoromethane 75-71-8 Dichlorodffluoromethane

Dieldrin 60-57-1 Dieldrin

Dieihylphthalate 84-66-2 Diethyl phthalate

Dimethoete 60-51-5 Dimethoate
Dimethyl 131-11-3 Dimelhyl phthalate

2-secButyl-4,6-dinitrophenol(DNBP) 88-85-7 Dinoseb; DNBP; 2-sec-Butyl-4,6-dinltrophenol
Diphenytermine 122-39-4 Diphenylamine

298-04-4 Disulfoton
Endosuffan_ _959-98-8 Endosulfan I
Endosulffn 11 33213-a5-9 Endosulfan II
Endosulffn sutfate 1031-07-8 Endosulfan sulfate
Endrin 72-20-8 Endrin
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Table At B-1. Comparison of 40CFR Pad 264 App. IX List with 100-D Ponds
Groundwater AnalyList (Page 6 of 8).

1004D Pond Analytes CAS 40CFR Part 264 App. IX List
Methapyrilene 91-80-5 MelhapyiINfe
Methoxychlor 7243-5 Methoxychlor
Bromomihanie 74-3-9 Methyl bromide; Bromomethane
Chloromethane 74-87-3 Methyl chloride; Chloromethane

78-93-3 Methyl ethyl kone; MEK

lodomethane 74-88-4 Methyl Iodide; lodomethane
Methyl methacrylate 80-62-6 Methyl methacrylate
Methyl methanesulfonate 66-27-3 Methyl melhanesulfonate

298-00-0 Methyl parathion; Parathion methyl

Dibromomethane 74-95-3 Methylene bromide; Dibromomethane
Mtthylenechloride 75-09-2 Methylene chloride; Dichloromethane
N-Nroso-di-n-dipropylamine
N-Nitrosodi-n-butylamine 924-16-3 N-Niursod-n-butylamine
N-Nitrosodiethylamine 55-18-5 N-Nlrosodethylamine
N-Nrosodimethylamine 62-75-9 N-NIrosoimethylamine
N-Nitrosodiphonylamine 8&-3- N-Niltrosodiphenylamine

621-4-7 N-NiMrosodipropylamine; DI-prynitrosamine

N-Nitrosomethylethylamine 10595-95-6 N-Nftrosomefhlethylamine
N-Nktrosomorpholine 59-89-2 N-Nitrosomorpholine
N-Ndmrsopiporidine 100-75-4 N-Nbcrsopiperidine

930-55-2 N-NMmrsopyrrolbdine
Naphthalene 91-20-3 Naphthalene
Nickel (TotaD) Nickel
Nitrate
Nitrite
Nitrobenzene 98-95-3 Nitrobenzene
Nitrosopyrrolidine
0,0,0-Triethyl phosphorothioate 12648-1 0,0,0-TrIethyl phosphorothioate
0,0-Diethyl 0-2-pyrazinyl 297-97-2 0,0-Detthyl 0-2-pyrazinyl phosphorothioate;
phosphorothioate Thionazin

95-48-7 o-Cresol
95-50-1 o-Dichlorobenzene
88-74-4 o-Nilroaniline
88-75-5 o-Nibrophenol

o-Toluidine 95-53-4 o-Toluldine
P-dimethlaminoazobenzene 60-11-7 p-(DmethylamIno)azobenzene

59-50-7 p-Chloro-m-cresol
1106-47-8 p-Chloroanfline
106-44-5 p-Cresol

1106-46-7 p-chlorobenzene
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EXECUTIE SUMMARY

The 1 00-D Ponds are two adjacent disposal ponds that comprise a Resource Conservation and
Recovery Act (RCRA) interim status treatment, storage, or disposal (TSD) surface impoundment
in the 100-D Area of the Hanford Site. The ponds were excavated into previously existing coal
ash. The ponds were constructed so that the southern pond, the settling pond, received effluent
from a water treatment facility. This pond contains a 2- to 5-ft-thick layer of sediment from
backwashing of water filters and rinsate and effluent from the 100-D Area process sewer. The
northern pond was an infiltration basin that received overflow water from the settling pond.

The Data Quality Objectives (DQO) process was initiated to identify sampling needs to support
excavation of the sediment. The purpose of the sampling will be to provide data to support
closure under Washington Administrative Code (WAC) 173-303 Dangerous Waste Regulations.
No liquid or groundwater sampling, removal, or treatment is involved in the voluntary action.
Results from the DQO process will be used as specifications to prepare a sampling and analysis
plan (SAP) to support the closure of this TSD.

The DQO process was based on the U.S. Environmental Protection Agencys guidance of
September 1994 (EPA QA/G-4), which uses a seven-step process to logically derive data needs.
The process was implemented using the Environmental Restoration Contractor (ERC)
Environmental Investigation Procedure (EP) 1.2 (BHI-EE-01). This procedure identifies ERC
responsibilities to support the decision making process. Participants included the Washington
State Department of Ecology and the U.S. Department of Energy, Richland Operations Office.
ERC supported the process through preparation of materials.

The result of the DQO process was agreement on the scope of sampling and analysis necessary to
support the voluntary removal action. Analytes, detection limits, cleanup standards, numbers of
samples, and sampling locations were defined. These data will contribute to the eventual closure
of the facility. The defined sampling program will be sufficient to determine compliance with
cleanup standards directly beneath the ponds near the top of the ash.

The focus of this DQO was to address the sampling and analysis needs of the voluntary action in
support of final closure. This was accomplished, with the realization that certain elements
necessary for closure of 100-D Ponds would be deferred and addressed at the appropriate time to
support approval of the closure plan. Project participants concluded the DQO process had
provided sufficient and appropriate scope, effort, and results for the immediate project needs.
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Table Aft B-1. Comparison of 40CFR Part 264 App. IX List with 100-D Ponds
Groundwater AnalyiLst (Page a of 8).

100-D Pond Analytes CAB 40CFR Part 264 App. IX List
Technetium-99
Temperature
Tetrachloroethene 127-18-4 Telrachloroelhylene;

Perchloroelhylene ;Tetrchloroethene
Tetrachlorophenols I
Tetreethysdithiopyrophosphate 368924-5 _etraethy4 dhiopyrophosphate; Sulfotepp

(Tolan Thallium

Tetrahwirofurmn
Thorium-228
Thorium-232
Tin (Totap Tm
Toluene 10468-3 Toluene
Toxaphone 8001-35-2 Toxaphene
trans-1,2-Dichoroethylene 156-6 ao-I ,2-Vlchloroethylene
trans-1,3-Dichloropropene 10061-02-6 trans-1,3-OIehioroppne
Tributyl
1,4-Oichloro-2-butene 110-57-6 trans-1,4-Dichloro-2-butene
Trichloroethene 79-016 Trichloroehyilene; Trichloroethene
Trichloromonofluoromethane 75-694 TrIchlorotluoromethane
Trichlorophenols
Tritium
Turbidity
Uranium
Uranium-233t234
Uranium-234
Uranium-235
Uranium-238
Vanadium (TotaD Vanadium
Vinyl acetate 108-054 VInyl acetate
Vbnl chloride 75-014 Vinyl chloride
Xylene(m) 1330-20-7 Xylene ("
Xylene(a)
XyIene(p)
Xylenes
Zinc (Tote_ Zinc
Zinc-65

Analytes in bold are measured quarterly in the 100-1 Ponds groundwater monitoring wells
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Project participants agreed that sufficient resources had already been invested in the DQO
process to permit the voluntary removal action to proceed as planned.

2.0 FACJLTY AND PROJECT BACKGROUND

2.1 Physical Description

The 100-D Ponds (Figure 1) is an interim status RCRA TSD unlined surface impoundment
(disposal ponds) in the 100-D Area of Hanford. The two ponds were excavated into previously
existing coal ash [126-D-1 Ash Disposal Basin, a Comprehensive Environmental Reponse,
Compensation, and Liabifity Act (CERCLA) unit] from the 1S4-D Powerhouse. The ponds were
constructed so that a southern pond, the settling pond, received effluent from a water treatment
facility and process sewer. This pond contains 2 to 5 ft of sediment. The adjacent northern pond
was an infiltration basin that received overflow water from the settling pond.

2.2 Discharges and Process Knowledge

The ponds received aqueous effluent through the 100-D Area process sewer system from 1977
through 1988. The 100-D Ponds Closure Plan (DOE/RL-92-71, March 1993) provides the best
available summary of process knowledge. The sources of the effluent were the 183-D Water
Treatment Facility (WTF), the 182-D Reservoir, and the 189-D Mechanical Development
Laboratory (MDL: 185-D/189-D, 190-D, 190-DA, and 1724-DA facilities ). The total effluent
volume from the MDL was 530,600 L. The MDL may have contributed volatile organic
chemicals, corrosives, and polychlorinated biphenyls (PCBs) through 1988.

After 1988, discharges to the Ponds were from the Reservoir and the WTF only. The reservoir
water was overflow of raw river water. The WTF water was an annual washdown effluent from
filters and settling basin residues. Both of these effluent sources were nondangerous and
nonradioactive (DOE/RL-92-71). All discharges to the ponds ceased in 1994.

2.3 Plan for Removal

The removal action will be a simple excavation, transportation, and disposal action with no known
risks to the environment. Approximately 1,350 yd3 of sediment will be removed down to the top
of the ash. This excavation is anticipated to remove all previously identified waste materials and
contamination.
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2.4 Phase H Sampling Data

Phase 1 sampling data from BHI-00328, Data Evaluation: 100-D Ponds, Rev.0, and BHI-00405,
Data Validation Sunmary Report for the 100-DR-1 Operable Unit 100-D Ponds Phase II
Sampling, Rev. 01, were available to serve as major inputs of data to the DQO process. During
the DQO process this data served as a major focal point of discussion and evaluation. As part of
the DQO process, a recess of one month was taken to provide additional reviews of this data by
agency chemists. As a result of this review and a review of prior DQO agreements, it was agreed
that Phase I1 analytical data was useful to support the DQO decision-making process, but not
compliant with requirements to provide closure verification data.

2.5 Groundwater Monitoring Data

Published groundwater monitoring data (Groundwater Impact Assessment Report for the 100-D
Ponds, WHC-EP-0666, July 1993) and data from the Hanford Environmental Information System
(HEIS) database were evaluated. To support the DQO process, historical groundwater data from
the HEIS database were organized and plotted to identify any plumes and/or potential historical
trends of contaminants. No contaminant discharges or plumes could be identified, other than
modified pH. It was noted that the process water plume associated with 100-D Ponds was much
cleaner than surrounding process waters in the aquifer. It was noted that upgradient plumes with
contaminants are encroaching upon the 100-D Ponds area. In the DQO process the groundwater
analytical data, monitoring network and well data were evaluated and judged to be adequate for
evaluating the impact of 100-D Ponds activities to groundwater quality.

3.0 PARTICIPANTS AND RIESPONSIBILrTIES

The key decision maker organizations (Table 1) were the Washington State Department of
Ecology (Ecology) and the U.S. Department of Energy (DOE). The roles of the key decision
makers were to evaluate available data and to determine the data needs for the SAP. The
Environmental Restoration Contractor (ERC) provided technical support to the decision makers.
A groundwater-monitoring staff member from Westinghouse Hanford Company (WHC) provided
technical support for presentation and analysis of groundwater analytical data. ERC provided a
facilitator charged by the procedure to provide independent, unbiased interfaces and logistical
support. The facilitator was not included as part of the ERC technical support team. The
facilitator was supported by recorders who captured major aspects for the process meetings in
minutes for verification by the key decision makers.
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4.0 PREPARATION

4.1 Interviews

As part of the ERC procedure, the facilitator interviewed key decision makers and ERC project
staff The interviews were used to prepare a draft project information sheet that included a list of
planned participants and a summary of issues. The draft project information sheet was reviewed
by the interviewees to ensure that concerns were accurately represented.

4.2 Scoping Summary Report

The ERC task lead used the revised project information sheet to prepare an agenda for the kickoff
meeting. In response to the information sheet, the ERC task lead identified available input
information for the kickoff meeting. During the course of the DQO process meetings, additional
aspects of the scoping summary report were identified as attachments to minutes of meetings.

5.0 DATA QUALITY OBJECTlVES (DQO) PROCESS

The U.S. Environmental Protection Agency (EPA) DQO process is a seven-step process based on
the September 1994 guidance document EPA QA/G-4. The major purposes of employing the
DQO process are to ensure defensible, technical adequacy and to provide a forum for
communication between DOE and Ecology. The seven steps provide a logical process to define
requirements, evaluate alternatives, select the best, compliant data-acquisition strategies, and to
provide for cooperative, interagency decision making.

The process was implemented using the ERC procedure BHI-EE-1.2 (Revision 1, of July 24,
1995). Based on interviews with DOE and regulators, this procedure establishes the site-specific
roles and responsibilities and procedural processes for establishing and maintaining interfaces
between ERC, DOE, and regulators. The procedure defines DOE and regulators as key decision
makers. The ERC role is to support the key decision makers by consolidating data and providing
bases for key decision makers to make well-informed and considered decisions. The procedure
provides for accelerated face-to-face contacts between project participants, rather than involving
multiple levels of hierarchial management structures providing slow-moving exchanges of written
documentation. The procedure also incorporates the St. Louis agreement goals to attempt to
reduce costs, to accelerate schedules, and to reduce administration and overhead costs.

The team agreed that the approved DQO summary report should be an appendix to the closure
plan. If this report does not include the meeting minutes, Ecology has requested that the minutes
either be attached or entered into the administrative record as they are approved.
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9. What cleanup scenarios will be considered?

10. Are ERC sampling and analysis procedures adequate?

11. How many samples will be collected to verify cleanup, and from where?

5.3 DQO Step 3-Inputs

This section relates how data (EPA DQO step 3 inputs) will be used to answer step 2 questions.
A determination of data sufficiency is needed for existing data. From this, new data needs will be
identified that will serve as primary specifications for subsequent data acquisition using a SAP.

QUESTION/PROBLEM STEP 3-INPUTS EXPLANATION/RESULT

1. What are the contaminants of
concern (COCs) for supporting
the 100-D Ponds waste removal
action and will radionuclides be
considered?

Process knowledge

Existing soil anlyses
Phase II (BHI-00328 and Bi-
00405) provided analyses, except
Hg
Need a major decision-"Is
characterization data adequate?"

Provided in closure plan
DOEIRL-92-71, Chapter 3

It was agreed that cristinp data
was not adequate with rapet
to mrcurv analyses.

The COCs were arreed upon as
rented in Table 2.

The numbers of sampla wee
agreed upon based Partly on
information in Table 3.

Detedion liNdts will be
evaluated by Ecolory when the
SAP is submitted for approval
Simnificant deviations from
detection limits listed in Table 2
will be areed upon by bot,
parties.

Methods for analyse were
agreed upon in Table 2.
Microwave digestion will be used
as it is developed as an EPA
approved method for extraction
for analysis of chrome VI.
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DATA QUALITY OBJECTIVES SUMMARY REPORT FOR THE
100-D PONDS VOLUNTARY REMEDIATION PROJECT

1.0 SCOPE AND OBJECTIVES

1.1 Project Objective

The defined, final project objective was to remove sediments located in an inactive Resource
Conservation and Recovery Act (RCRA) interim status surface impoundment in the 100-D Area
of the Hanford Site. This removal action is a voluntary remedial action in compliance with
requirements in the Washington Administrative Code (WAC) 173-303 Dangerous Waste
Regulations for treatment, storage, or disposal (TSD) surface impoundments.

1.2 Data Quality Objectives

The Data Quality Objectives (DQO) process objective was to define sampling and analysis needs
that will be used to support verification sampling, related to the remediation project, for the
closure process.

1.3 Exclusions

This DQO process was constrained by several limitations that were defined during the process.
The following exclusions on scope were imposed by agreement between participants in order to
remain focused on the primary objectives:

* sampling and analysis to support waste designation and disposal
* characterization of the vertical extent of contamination
* definition of sampling needs to define a clean or modified closure.

The exclusions were imposed on the process by the participants for a number of reasons:

- Parallel decision processes, involving higher management levels, had been designated to
address specific regulatory processes.

* Project schedule and budget confined the scope of the process.

* Technical support and decision-making structures, external to the process, were not in place
to rapidly provide inputs to the process.

- Newly identified technical considerations and issues could not be resolved in a timely
fashion to support possible inclusion in the sampling and analysis plan (SAP).
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QUESTION/PROBLEM STEP 3-INPUTS EXPLANATION/RESULT
Wilso to P.F.X. Dunigan, Jr.)

(CONT.) 1. What are the
Contaminants of cncern (COCs)
for suppting the 100-D Ponds
waste removal action and will
radionuclides be considered?

Evaluate PCB WOOl inclusion
data (ERC provided a rationale
for concluding that PCBs were
not listed waste, based on
available proes knowledge)

Verification sampling (the
planned scope of the SAP-WAC
173-340-820 and -830)

Ash and ash leaching
che y 134t
(WAC 173-340-740)

Agreement was reacked that
PCs wuld be COCs on Table
2. but would not desinate
sediments as W001 listed waste
For disnosaL

Key decision makers aureed to
separate the discussion ofthe
reuest for drilling of boreholes
to groundwater for verification
sampint from the DOG Process.

Veification of the deeper
portions of the vadose zone will
not be Part ofthe voluntary

Planned samwlinp will asses the
success of remediation of the
aDver vadose zone by Providin
information sunornin, the
wasterWemoval scoe of work, but
will not necearily totally
complete verification sawplin;
for the deawr unsaturated zone

Additional discussions will be held
to determine if drilling and
sampling are necessary to
daonstrate clean closure or
provide for modified closure.

Use of a dmonstration of
equivalace of ground water
protection for clean closure or a
modified closure was defered until
site closure is reexamined- Use of
samples for conducting leaching
tests was defered until methods
for closure were mutually defined
and Ecology developed itmnal
policies on deonstrations for
groundwater protection.
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Figure 1. Location Map.
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QUESTION/PROBLEM STEP 3-INPUTS EXPLANATION/RESULT
Rationale: The pipes serviced
earlier discharges to the ash before
the ponds were installed and the
ash pit is more extensive than the
ponds.

4. Is chromium a cataminant of HEIS data Chrome VI is a contandn ant of
concen and is it mobile? Process knowledge concers. Chrome values by

TCLP Phase H analyses TCLP from Phase 1 analyses can
not be used to exclude chromium.

5. How can field screening be Field screning methods will not Field screening may be used for
used? be accepted by Ecology to internal purposes only by ERC.

support closure verificatin for
RCRA TSDs. TSDs will have to
met WAC requirments, not the
CERCLA analytical strategy.

6. In what document should The Work Plan, which contains DOE and Ecology agreed that
sampling and analysis for waste the Transportation Plan, will waste dAm awdn would be
designation and disposal be detail disposal options. cehe ded fron the scone ofthe
identified? DOO prcs. Rationale: The

issue of disposition of waste needs
to be addressed in a broader forum
and at a higher level of
managnent DOE and ERC
recognized that a major policy
issue was involved and
participants were not empowered
sufficiently to address how RCRA
materials could be sent to a
CERCLA disposal unit. Also,
additional Ecology staff would
need to be involved to address
waste managment

7. What cost and schedule Possible use of EAL or fixed Ecology does not have an
savings are possible in response labs, if Ecology approves of the accreditation program for soil
to the St. Louis agremnts and use of EAL for soil analysis. analysis. EAL is accredited for
how can analytical cost be water analyses.
reduced to eight percent of
project costs?? Cost estimates/ total costs/ The use of the EAL will result in

project cos analysis costs@ substantially lower analytical costs
method/ # samples compared against outside

cnmnercial laboratories, based
upon the relatively rapid turn-
around time. Ecology has

C-15



DOE/RL-92-71
Rev. 1, Draft B BHI-00773

Rev. 0

Table L Participants and Meeting Dates.

February
Decanber December Dcember January 1,1996 Fcbwry

PARTICIPANT 11, 1995 12,1995 21,1995 25,1996 21,1996

Keithloliday, X X X X X X
Ecology. key
decisin maker

JoanBautz,Ecology X X x X

Stan La, Ecology X X X

Nicole KLimbalL X X X X X X
DOE, key decision
maku

ScottPetwraa,ERC, X X X X X X
tbaklead

GregMitchlsERC X X X X X

JanetBaddczz ERC X X X X X X

Chuck Hedel, ERC X X
obnorvr

Bill McMahon, ERC X

Mary Hartman, x
WHC

Tammy Ingraham, X
ERC recorder

Rolanda Jundt, ERC X X
recorder

MidIee Keley, X
ERCreorder

Tara Childs, ERC X X
recorder

Sebm TinduII, X
ERC. fwlhtmkr

ScotAdsmsERC, X X X X X
faciitator
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Table 2. Constituents of Concern, Bounding Values, and Cleanup Limits for 100-D Ponds.

MTCA B Sol Sikewfe G

mgkg mpgk mg/kg mg/kg
Areclor-1254 17.0 <0.036 0.13* 0
Areelor-1260 12.0 <0.936 0.130

Aimw!.n . 9.9 8.8 32 31'

Arsenic 45.3 2.1 1.67 6.47

Barium 639 128 569 132

Berylum 1.3 0.58 0.23 1.51

Cdim6.3 9.46 80 ,jb

. . .m . . ...... 226 12.. .. 6.0 18.S

Chromium V7 45.2' 2.56' 400

Copper 202 17.8 2960 22

Ledl 519 39 250 19
Mgne.421 Sn0 112ff 512.................................4..........._.....5 ...

Mercury" 18.3 0.031 24 0.33

NIckel 24 13.9 1600 19.1

. lv 4..6.0 .. 4.......................... ... I .. .. ..... 4 . .. 7.4
Thallium 0.43 0 5.6 3.7. .............. _ . ...................... . . ..... : ............. 1. .
VaNINIUM 242 83.9 360 85.1

71.3 240 67.8

Groundwater Critesla

Highest value
< 2'

MCL*100 MTCA B
100*GW

mg/kg
0.05
0.05
0.6

5
200
0.4

0.5
10

Highest value
> 2'

mg/kg

Summers
Model

mg/kg
881
881

13
0.22

41571

0.60
356

23755

26368
223

5939
214

14253

3563

8314

213792

Reg. li"k Cleanup
Limit DL

to apply mg/kg
MTC4 B 0.13 0.036
MTCA 8 9.13 _0.036

BG 6.47 _._ 1
BG 132 20

BG 1.51 0.7
DL 1 __ ..
JIG 1.5 2

100*GW 8 0.1

100*GW 59.2 2.5

8G 19. .3
iG 512___1.5

DG 0.33 0.02

fG 19 4

199*GW .8 20

DL _ I
BG 8s.1 5

0.112
0.112
0.64

0.0058
112

0.902
1.6

1600

8
59.2

0.5c
224

0.48

32
8

0.112
11.2
480 480

a 4.................................

b- 'C

-J

2

a MTCA B value is for total PCBs. CLARC i1 (Feb., 1996) liss Aroclor-1254 at 1.6 mw1kg.
b Highest backround value, 90th percentile not calculated owing to paucity of data
c Value is extrapolation of TCLP anaysea on SP-7. a Phase I surface sample from the settling pond
d Only I sarple below 2'was analyzed, in an Ecology split sample
a MTCA Method A values used fo lead, as required by Ecology Secondary MCL
Cadmium: Value given is for volcanic ash found on Savage Island. Topsoil values range f'om DL to 3.1.

MTCA B=MTCA B soil value
BU=background
DL=detection limit
100*OW-IOO*MTCA B groundwater value
Sitewide 13 - Lagnornal 90th percentile of the
Sitewide background data set
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5.1 DQO Step 1-Problem Statement

The first step in the EPA DQO process is the development of a generalized statement of the major
objective to be addressed. For this DQO process, the problem statement continued to evolve as
the process evolved. Following is the final problem statement:

The 100-D Ponds waste removal action needs to be supported by analysis of shallow coal ash
materials underlying the impoundment sediments. The analyses are needed to demonstrate that
removal meets the cleanup limits established in the DQO process and to contribute to the data
required for closure.

5.2 DQO Step 2-Decisions/Questions

The EPA DQO step 2 involves ideatiying questions that need to be answered or decisions that
need to be made as major contributors to resolving the problem statement in DQO step 1. In this
DQO process, the decisions/questions evolved as the problem statement and objectives evolved.

The following are final decisions/questions that identify major considerations necessary to resolve
the final problem statement:

1. What are the contaminants of concern (COCs) for supporting the 1 00-D Ponds waste
removal action and will radionuclides be considered?

2. What are the cleanup levels for near-surface soil and what regulatory requirements apply to
sampling to support the removal action?

3. Can existing groundwater monitoring data be used to establish equivalence, so that post-
closure monitoring is unnecessary? Can the Summers model be used to demonstrate that
groundwater will not be impacted by releases from the vadose zone?

4. Should the piping leading to the 100-D Ponds be identified as part of CERCLA remediation
scopes of work?

5. Is chromium a COC and is it mobile?

6. How can field screening be used?

7. In what document should sampling and analysis for waste designation and disposal be
identified? Should removed waste be segregated by area and will this affect verification
sampling?

8. What cost and schedule savings are possible in response to the St. Louis agreements and
how can analytical cost be reduced to 8% of project costs?

C-10



Table 4. Bases of Cleanup Crteia. Pertinent regulations for cleanup levels cited in Table 2.

Cdterion

MTCA B

Background (BG)

C,
1')
0

Detection Limit (DL)

100*Groundwater
Method B Cleanup
Limit

Document(s) Specific Reference

-Model Toxics Control Act,
Washington Administrative Code 173-
340; January, 1991.
-Model Toxics Control Act Cleanup
Levels and Risk Calculation
(CLARC 11) Update; August, 1994.

-Model Toxics Control Act,
Washington Administrative Code 173-
340; January, 1991.
-Washington State Department of
Ecology Toxics Cleanup Program,
Statistical Guidance for Ecology Site
Managers; August, 1992.
-Hanford Site Background: Part 1, Soil
Background for Nonradioactive
Analytes, Rev. 3, DOE/RL-92-24;
October, 1995.

-Model Toxics Control Act,
Washington Administrative Code 173-
340; January, 1991.

-Model Toxics Control Act,
Washington Administrative Code 173-
340; January, 1991.

WAC 173-340-740(3), Soil Cleanup
Standards, Method B cleanup levels.
Method B Formula Values.

WAC 173-340-700(4)(d).

Soil Cleanup Standards Based on
Background Data, Section 4.3.3.2.

90th percentile of the lognormal
distribution, presented in Summary
Table 2.

WAC 173-340-707(2), Analytical
considerations

WAC 173-340-740(3)(a)(ii)(A).

Application

Cleanup standard for residential
scenario. Default cleanup unless
superseded by other criteria listed
below.

If cleanup level is less than natural
background, background should be
used as a cleanup level.
Background value is the 90th
percentile of the lognormal
distribution.

Background data set accepted by
Ecology for evaluation of data for the
Hanford Site.

If the practical quantitation limit is
higher than the cleanup level for that
substance, the practical quantitation
limit will be the cleanup limit.

Cleanup limit shall not be greater that
one hundred times the groundwater
cleanup level established in accordance
with WAC 173-340-720, unless it can
be demonstrated that a higher soil
concentration is protective of ground
water at the site.

I
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QUESTION/PROBLEM STEP 3-INPUTS I EXPLANATION/RESULT

(CONT.) 1. What are the
contaminants of concern (COCs)
for supporting the 100-D Ponds
waste removal action and will
radiosudides be considered?

Water analyss
The groundwater monitoring
program was evaluated
(40CFR265.91, -.92)

The nroundwater network is
adequate for onitorin. The
groundwater flow direction is
adequately known.

The SAP should only addres
So salfflyu for Ver ificatian.
Goundwater and nroundwa
analyse were declared to be
outside of the scope ofthis DOG
mrcess wad te nlanned SAP.

Groundwater analytical data was
evaluated. It could not be
concluded that 100-D Ponds
released contaminants into the
groundwater.

Radionuclides Radionudide data will not affed
(DOE Order 5820.2A) the closure decision The tam

areed that radionudides are not
constituenta ofconcern. Any
100-D Ponds-related radionuclide
results would be provided to the
CERCLA operable unit project.

Organic analyses

-orgaic analyses

Background levels

Rxistint orianic analyses and
procUs knowledre are adequate.
Oranic anahwes. with the
ception of PCBs, do not have
to be incuded in the COCs.

Metal analyses need to be
included in the COCs (Tabk 2).
Ecology will rq-r that
additional, available non-COC
metals be reported to aid Ecology
in the evaluation of QC.

Table 2 domusmen agreed- upon
backnround- soil concentrations.
These values are based upon those
in DOE/IL-92-24. Revision 3,
which was approved for use on
February 20, 1996 (letter from M.
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Additional samples in the banks have been added to verify definition of the lateral extent of

potential contamination. Participants considered this step and concluded that the invested level of

effort was sufficient to support the planned scope of work for this fiscal year. Additional
discussions will be extended outside of the DQO process to discuss the vertical extent of potential

contamination in response to the Ecology concerns about confidence in the basis for defining the
vertical extent of contamination.

5.7 DQO Step 7-Optimization

This step is designed to identify how planning improved efficiency. Participants considered this

step and concluded that the invested level of effort was sufficient to support the planned scope of
work for this fiscal year.

6.0 COST AND SCHEDULE SAVINGS

This section is required by the ERC DQO procedure in response to the Tri-Party Agreement
St. Louis agreement to jointly improve the efficiency and effectiveness of planning. Ecology,
EPA, and DOE have committed to reducing the cost of sampling and analysis to 8% of project
costs. This DQO process included consideration of cost and schedule reductions. The process
was only able to identify reduction of the COC list and use of the EAL laboratory as cost savings
mechanisms. Because of a lack of an available basis for estimating costs, specific savings could
not be estimated at the time of consideration. The number of samples to be taken is higher than
anticipated before starting the process, because of the perceived poor confidence in establishing
the extent of contamination.

7.0 LESSONS LEARNED

This DQO process provided a number of lessons as follows.

1. More complete development of the scoping summary report in advance of initiating the

process could expedite the process. The ERC procedure needs to be more explicit about
the importance of preparation of the report and the level of detail needed to support the
DQO process.

2. The authority to reach agreements within the DQO process remains elusive as long as
major policy issues remain outside the authority of participants. Various expedited
approaches, such as use of field screening techniques to support closure, use of risk-and-
depth-based human protection criteria, use of indicator parameters, etc., remain to be
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QUESTION/PROBLEM j STEP 3-INPUTS EXPLANATION/RESULT

2. What are the clean up levels
for near-surface soil and what
regulatory requirements apply to
sampling to support the removal
action?

MTCA B (WAC 173-340-740)
Background levels
100X groundwater level
Appendix IX list

Ceanup level, were established
in TableZ It was arreed that i;
the M7C B value is ls than
the asred upon back-round.
then the backzorwndwill be used
as a deanup value

The bases for selecting cleanup
levels for COCs are presented in
Table 4.

Detection limits are lower than Concern was expressed for the
cleanup levels for some analytes. method detecium limit for

cadmium. Detection limits
presented i the SAP will be
approved by Ecology.

Data analysis program (WAC Data will be analyzed in
173-340-740) compliance with regulations and

related guanec.

Demonstration of groundwater It was arreed to de
protection consideration of a demonstration
(WAC 173-340-740) ntildoireisy lanned Ecology

will prepare for closure agrements
by developing internal policies to
implement the generalized WAC
requirmants.

Sunnmes model for groundwater
protection

(WAC 173-340-740)

Agreement was reachd to de
consideration of the use of the
Summers model and eauivalence
until plannin, for closure is
reconsideed

Ecology wil enntume internal
discussions. A list of input
parameters and site-specific values
will be needed from EtC.

3. Should the piping eaing to A4rement was reached to define
the 100-D Ponds be idntifed as Mhe vimo as CERCL4 Past
part of CERCLA remediation Pradie unit and not Part ofthe
scopes of work? 100-D Ponds TSD. The vive

uast be addressed in a TPA
prina domment
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MEETING MINUTES FOR DECEMBER 11, 1995
100-D PONDS DQO KICKOFF MEETING

ATTENDEES
Keith Holliday/ Ecology/ 736-3036
Nicole Kimball/ DOE-RU 376-4670
Scott Petersen/ ERC/ 372-9574
Greg Mitchem/ ERC/ 372-9632
Janet Badden/ ERC/ 372-9033
Scot Adams/ ERC DQO Facilitator/ 372-9307
Rolanda Jundt/ ERC Recorder/ 372-9324
Chuck Hedel/ ERC (non-participating observer)/ 372-9637

SUMMARY OF MEETING

This meeting was the initial meeting for an EPA data quality objectives (DQO) process to
establish the sampling requirements for verifying dean closure of the 100-D Ponds RCRA past-
practice treatment, storage, disposal (TSD) facility. Verification sampling will be conducted after
removal of sediment as a voluntary cleanup action. It was noted that this was the first DQO
process with only one regulatory agency involved. A brief description of the proposed DQO
process was distributed. Ecology requested documents so that the adequacy of past
characterization could be evaluated. Consideration of available groundwater data was deferred
until December 21 at which time groundwater data will be presented. Numerous action items
were assigned to provide inputs to the DQO process.

DISCUSSION

A proposed agenda for discussion (Attachment 1) and a brief summary description (Attachment
2) were distributed. The sumimary description identified past characterization results and
outlined the removal for closure of two feet of sediment from one of the two ponds, the settling
pond. Ecology identified that two additional Ecology participants will be introduced into the
DQO process. Joan Bartz will address analytical needs and Stan Leja will address hydrology (see
action item DPOND3). The adequacy of existing characterization data (Attachments 3 and 4)
was discussed. It was noted that a prior DQO agreement was used to drive characterization
sampling (Attachment 5).

Ecology identified this proposed removal action as a low risk concern and as a voluntary removal
action, rather than as an expedited response action. Ecology identified the need to review existing
characterization data.

The boundary (DQO step 4) remains to be set for this TSD. A February 15, 1995 letter between
Nemec and Rasmussen (Attachment 6) needs to be considered. DOE will evaluate the feasibility
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QUESTION/PROBLEM STEP 3-INPUTS EXPLANATION/RESULT
conditionally accepted use of EAL
for 100-D Ponds verification
samples.

The Tri-Parv real of limitino
anabtial cose to uirkt pecent
of nroiea cosW am not be
achievable for the RCRA

8. What cleamup scenarios will Only one removal scenario was Therent slcenario it not
be considered? cousdered, became the removal emed to affect saaii.

action is C&draMely simple. Dftails rlaed to renval will be
Cleanup scenaro is oesistent Escussed ouaide ofthis DOO
with the 100-BC-1, 100-DR-1, Process.
and 100-Hl-1 ROD.

9. Are ERC sampling and ERC and Ecology agement The SPwiil ensure that fiew
analysis procedues adequate? List of QA/QC procedures. ducate are corred sate

in revenge to te enena front
Ecolo. Letter 89-RE-11
nad ia Ecelan that they wi
have the ovvorannitv to review
procedurt. They are on
Admibwion for BWI-EE-01.

10. Should removed waste be Character and distribution of The bulk ofthe waste will be
segregated by area and will this waste, especially radiological removed as a sinile mas.
affect verification sampling? materials.

11. How many samples will be Need some level of statistical Judgement saml will be
collected to verify cleanup, and confidence (Table 3); consider coaected at Phase H sampin,
from where? earlier characterization data. locations TPI TP2. S1 S5 S6. &

S. ThreesamplcwWl be
randondy collected from the
center of the stling nd. and5
fromthe percoladon rond The
banks will be saneed on the
loMer third with one sa
cofiected for ery 100 m of
surface aryz A goal of amp=ar
18 sampig wifl be opllered
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NEW ACTION ITEMS

DPOND l- Obtain internal DOE/RL agreement that piping will be identified as CERCLA-
operable-unit scope in the next primary CERCLA document (possibly the low priority FFS), as
identified by Ecology and EPA.

Nicole Kimball and Glenn Goldberg

DPOND2- Amend table of regulatory levels/potential action levels for analytes and date all
working materials.

Scott Petersen

DPOND3- Conduct initial interviews with newly identified Ecology participants- Joan Bartz and
Stan Leja.

Scot Adams

DPOND4- Revise tables to address PCB limits and to add missing or corrected values for other
analytes. Add a column for selected standards. Document in short text format the rationale for
selection of standards.

Scott Petersen

DPOND5- Prepare a description of proposed" demonstrations." Propose background values for

Sb, T1, and Cd. Make a list of proposed COPCs and identify cost savings of minimizing the
number of analytes. This would be an accomplishment of the DQO process. Delete consideration
of radionuclide analytes.

Scott Petersen

DPOND6- Prepare a strawman data acquisition list including analytes, types of samples,
analytical and field analytical methods, and number of samples. Include justifications where
appropriate. Include input from field sampling staff

Scott Petersen

DPOND7- Prepare a proposed basis for the potential designation of WOOl PCB waste for
evaluation by Ecology.

Janet Badden

DPONDS- Obtain necessary Ecology support to make a decision relative to potential Wool
waste.

Keith Holliday

DPOND9- Provide a clean, dated set of attachments to minutes including the following:
December 11 version of the scoping summary report, the Phase U data report, the Phase II data
validation report, the Phase 11 DQO record agreement, copy of the cited Ecology piping letter (2-
15-95), and December 11 outline for discussion.
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Cleanup Level

6.47
132

1.51

11

18.5

22

10.2

512

85.1
48C0

Tabe 3. Numbers of Samples Sanpling.Computed for 100-D Ponds Vedfication

Greater than 2 feet

mean stdev. min max n

4811.25 1033.59 3710 7050 8
6.43 1.55 4.7 8.8 7

1.10 0.60 0.58 2.1 8
104.93 13.66 88 128 8

0.45 0.07 0.34 0.58 8
0.43 0.03 0.41 0.46 3

7718.75 3741.45 3530 13900 8

6.34 2.86 4.1 12.8 8

12.33 1.91 9.4 16.1 8
15.05 2.25 10.1 17.8 8

22162.50 6956.18 11200 31200 8
2.35 0.75 1.5 3.8 8

4681.25 684.68 3470 5600 8

370.13 100.79 274 590 8

9.19 2.56 6.2 13.9 8

574.75 168.66 366 800 8

0 0
171.75 3X94 108 241 8

0 0
61.40 11.81 42.9 83.9 8
51.90 9.34 43.5 71.3 8

Samplesiwe bad an gaioea in EPA-230-2-9-042, uig:
- -kpb - Ne poasiverate -0.05 i.e., 5% ds sthat ises dedred dam rns it a nt
-baa - time captivegr -0.20 i.e., 20%acbe thstsite is ered diny wubi it mat
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5
7
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15
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3

24
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Beryllium
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MEETING MINUTES FOR DECEMBER 12,1995
100-D PONDS DQO MEETING

ATTENDEES
Keith Holliday/ Ecology/ 736-3036
Nicole Kimball/ DOE-RIJ 376-4670
Scott Petersen/ ERC! 372-9574
Greg Mitchem/ ERC/ 372-9632
Janet Badden/ ERC/ 372-9033
Joan Bartz/ Ecology/ 736-5707
Scot Adams/ ERC DQO Facilitator/ 372-9307
Michelle Kelly/ ERC Recorder/ 372-9588
Chuck Hedel/ ERC(non-participating observer)/ 372-9637

SUMMARY OF MEETING

This meeting primarily dealt with completion of action items related to identifying and assembling
data and to identifying objectives for this data quality objectives process. A large part of the
meeting involved identifyng how Ecology will evaluate the adequacy of existing data and
identifying concerns of Ecology related to the prior characterization sampling and analysis. New
action items were assigned to help set the stage for an ERCs groundwater briefing on December
21 and for actually beginning the DQO process steps on January 19.

ACTION ITEMS

PRIOR ACTION ITEMS

DPOND1- DOE agreed that piping will be including in a low priority CERCLA focused
feasibility study.

DPOND2 and 4- Another version of the scoping summary report (Attachment 1) was
distributed. Table 2 added highest values for samples above a depth 2 feet. A preliminary list of
contaminants of potential concern (COPCs) was discussed.

Ecology stated that prior TCLP analyses probably could not be used to eliminate COPCs for
verification sampling, if analytical values were close to regulatory limits. Ecology will review the
table; Joan and an additional two Ecology chemists, Jerry Yokel and Alex Stone, will conduct the
reviews. Because of holiday schedules, results of the reviews would not be available until the
middle of January. Ecology will have offline discussions with Scott Petersen. These
communications will be documented by cc:Mail. Ultimately a list of COPCs for verification
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5.4 DQO Step 4-Boundaries

Possible separation or subdivision of area was considered. There will no subdivision of the two
2Qd4

The lateral etent of contamination is to be addressed by samnlinr in the banks of the nond.

The vertical extent of contamination remains to be addressed outside of the DQO process.
Ecology has requested more data and DOE has responded with a rationale for setting the vertical
extent of contamination near the top of the ash. The current status is that Ecology is concerned
that the vertical extent remains to be identified and DOE is convinced that the potential for
downward migration is limited. DOE has proposed using two different vadose zone transport
models (the Summers model and the unit gradient model) to address groundwater protection.
Ecology has proposed drilling three holes to groundwater and sampling at various intervals.

"Should the two ponds have separate sampling needs?" and "Should the waste be separated into
layers as separate lifts?" was considered as a concern. It was agreed that the ponds should be
addressed as a sintle unit

The project schedule (temporal boundary) is driven by the removal action in July and the planned
availability of ERDF.

It was areed that influent Pipes would not be considered to be part of this TMD. Instead, tier
will be inchuded in a CERCA focussed feasibility s*d' or another priary CERCL
document, as defined in the TPA.

5.5 DQO Step 5-Decision Rules

In the DQO process model decision rules are prepared to identify how future (post-DQO process)
decisions will be made.

Participants considered this step and concluded that the invested level of effort was sufficient to
support the planned scope of work for this fiscal year. Additional considerations will need to be
finalized in the next revision of the closure plan, as a minimum

5.6 DQO Step 6-Uncertainty

In the DQO process this step addresses how statistical confidence and uncertainty is addressed.
Under MTCA closures (WAC 173-340-740) mandatory statistical processes are identified. For
this DQO process, the required MTCA processes will be deferred to the revision of the closure
plan. For the verification that is planned for excavation to the base of the sediment in the ponds, a
sampling scheme was adopted, loosely based on EPA guidance using a 95% false positive
confidence rate. Additional sample locations have been added to address selected concerns.
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DPOND11- Completed.

An additional draft action item 12 from the prior draft minutes was deleted by agreement.

NEW ACTION ITEMS

DPOND12- Review table of analytes, hold informal contacts with Scott Petersen, document by
cc. Mail, evaluate proposed sample sizes, and provide written comments before January 19
meeting.

Keith Holliday and Joan Bartz

DPOND13- Provide a copy of the A. Stone and A. Huckaby to NA Werdel letter that states that
analyses of samples from Phase II were only to be used for characterization purposes.

Greg Mitchem

DPOND14- Provide a summary of groundwater data to the team members.
Scott Petersen

DPOND15- Provide copies of the EPA G-4 standard and the ERC DQO procedure to Joan
Bartz.

Scot Adams

DPOND16- Review the ERC sampling procedure(s) to verify that it (they) clearly distinguishes
between splits and duplicates to ensure that "true field duplicates" are taken. Scott Petersen will
speak with the Lead Sampler and check the sampling log book for clarification.

Scott Petersen

DPOND17- Review revision 01 of the characterization report (BHI-00328) by January 15 and
provide written comments. (This review was intended to propose a COPC list.)

Joan Bartz

DPOND1S- Provide a copy of the R.E.Cordts to J. M. Bruggeman letter of November 30, 1995.
Janet Badden

DPOND19- Provide a copy of the background data application guide/manual to Joan Bartz.
Scott Petersen

DPOND20- Provide a summary of RCRA groundwater monitoring data to Stan Leja (in advance
of the groundwater data meeting).

Scott Petersen

DPOND21- Provide an agenda for the December 21 meeting to Keith Holliday.
Scot Adans and Scott Petersen
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accepted for use at RCRA sites, using the strict interpretation of RCRA and WAC
standards.

3. To resolve waste management issues, additional organizational components within
Ecology need to be included in the DQO teams.

4. The evaluation of new, proposed methods is problematic and will require an extensive to-
be-determined process to achieve approval for use. In this DQO process acceptance of
methods to demonstrate protection of groundwater were problematic. Acceptance of
models and demonstrations remain to be achieved. Groundwater protection is a
significant issue that needs to be addressed to permit RCRA units to be closed in the
future. Probably, it is unrealistic to expect that acceptance of new methods will be
achieved during the duration of a DQO process. A more effective approach may be to
propose the new methods or approaches in advance of the DQO process to permit a
longer duration of evaluation by various organizational offices and parallel organizations
and levels of management. For this DQO the alternative methods were proposed by letter;
perhaps the start of this consideration will aid subsequent RCRA processes involving
similar concerns.
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MEETING MINUTES FOR DECEMBER 21,1995
100-D PONDS DQO MEETING

ATTENDEES
Keith Holliday/ Ecology/ 736-3036
Nicole Kimball/ DOE-RJ 376-4670
Scott Petersen/ ERC/ 372-9574
Greg Mitchem/ ERC/ 372-9632
Janet Badden/ ERC/ 372-9033
Stan Leja/Ecology/ 736-3046
Joan Bartz/ Ecology/ 736-5707
Mary HartMan/WHC/ 376-9924
Bill McMahon/ERC/ 372-9591
Scot Adams/ ERC DQO Facilitator/ 372-9307
Rolanda Jundt/ ERC Recorder/ 372- 9324

SUMMARY OF MEETING
This meeting involved a presentation on RCRA groundwater monitoring. The D Ponds were
associated with the discharge of water that was comparatively significantly cleaner than adjacent
effluent groundwater plumes. The D Ponds were located within coal ash pits. Basic groundwater
is associated with water that infiltrated through the ash. Contaminants in the groundwater
associated with the effluent waters and sediments of the D Pond remain to be identified as distinct
from other sources. The locations and the history of locating wells were reviewed as related to
the direction of flow and the effectiveness of downgradient monitoring. Action items were
assigned to plot and interpret available data.

A brief discussion was held about the ERC proposal to use a demonstration of equivalency to
permit closure without long-term monitoring.

A presentation was given as an introduction to the Summers model for protection of groundwater
from infiltration through contaminated soil. Action items were assigned to evaluate the use of the
model.

No decisions were made, because the purposes of the meeting were to present data and identify
issues. The next DQO meeting will involve closing action items and working through the DQO
process steps and reaching definitive agreements.
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of including the concrete piping leading to the RCRA TSD ponds in the surrounding CERCLA
operable unit and including the piping in a primary CERCLA document (action item DPOND1).

ERC presented a working draft table of potential analytes to use for cleanup verification (not
attached). Action items DPOND2, DPOND4, and DPONDS were assigned to continue
developing this table. Radionuclides will be considered, but are not part of the TSD closure
process. The cleanup values in this table will be applied below the two foot removal depth. ERC
will develop proposed sampling tables to accompany the table (action item DPOND6). The table
will include types of samples, numbers of samples, methods, and analytes. Ecology indicated that
field analysis methods were of no interest to Ecology with respect to verification analyses. ERC
will prepare a list of analytes to be dropped from additional attention.

AGREEMENTS
(Agreemnt atens are datified with u lining ad boling. These agre ana aints are subject to revision
through the reanider of the DQO procem as addiiokul aspects are intkto~ed into the process.)

The team agreed that the aspoped DOG summary report should be an appendix to the
closure pian.

The closure Plan is not within the scone of this DO grocess. (Rationale: Additional aspects
will need to be considered for the closure plan. The closure plan will not be reconsidered until
after July, 1996.)

The issue of dispoition of waste wil be outside of this DOG proces. (Rationale: The issue of
disposition of waste needs to be addressed in a broader format and at a higher level of
management. The issue will need to address the Environmental Restoration Disposal Facility and
RCRA-CERCLA integration issues. ERC will propose a process-knowledge basis for not using
the W001 designation for waste relative to PCBs (action item DPOND7). Ecology will internally
address the WOOl waste issue as action item DPONDS. The implication of this agreement is that
only analyses taken below the sediment will be included in this DQO process.)

The team areed that radionuclide concerns are outside of the RCR4 TSD scout Any D Pond
related radionuclide results would be provided to the CERCLA operable unit project.

It was agreed that if the MTC4 B value is less than backroun, then the backgrund will be
used as a cleanup value.
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Equivalence

ERC discussed the purpose and regulatory context of a demonstration of equivalence
(Washington Administrative Code 173-303-645 and 40CFR270 and 40CFR271). Attachments 8
and 9 were provided to furnish additional regulatory interpretation of the equivalence issue.
Ecology agreed to evaluate the strategy and to provide a proposed decision by January 19, 1996
(Action Item DPOND23). ERC recommended decontamination and a clean, final closure with an
equivalence demonstration to avoid preparing a post-closure permit and incurring post-closure
monitoring costs. The equivalence would provide a demonstration of protection of the
groundwater.

Modeling for Protection of Groundwater

ERC presented an oral description of the Summers model for conservatively estimating the
mobility of contaminants in the vadose zone and impacts to groundwater. Assumptions and site-
specific variables were identified. Site-specific variables remain to be quantified.

Boundaries

The boundaries of the D Ponds TSD were discussed, but no related decisions were made.
Identifying a bottom depth of the D Ponds was expressed as a particular concern. This will be
addressed in a fiture meeting.

ATTACHMENTS

Attachment 1. Questions to Consider for Groundwater at 1 00-D Ponds
Attachment 2. Constituents Analyzed in D-Ponds Wells
Attachment 3. Constituents of Potential Concern at the 100-D Ponds
Attachment 4. 100-D Ponds Groundwater
Attachment 5. Effects of Ash Disposal Ponds on Groundwater Quality at a Coal-Fired Power

Plant, Nat. Res., Vol. 21, No. 4, pp. 417-426, 1987
Attachment 6. The Effects of Fly Ash and Flue-Gas Desulfuirization Wastes on Groundwater

Quality in a Reclaimed Lignite Strip Mine Disposal Site, 1987
Attachment 7. Qualitative Model of Heterogeneous Equilibria in a Fly Ash Pond, Environmental

Science and Technology, Vol.12, No. 9, pp. 1056- 1062, September, 1978
Attachment 8. 52FR 45788
Attachment 9. OSWER Policy Directive # 9476.00-18
Attachment 10. Summers model viewgraph
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Scott Petersen and Greg Mitchem

DPOND10- Formulate DQO step 2 questions/decisions.
Scott Petersen

DPOND11- Provide a groundwater data package to Stan Leja.
Scott Petersen

ATTACHMENTS

Attachment 1. 100-D Ponds DQO Process: Outline for Discussion
Attachment 2. 100-D Ponds DQO Scoping Summary Report
Attachment 3. Data Evaluation: 100-D Ponds, BHI-00328, Rev. 01
Attachment 4. Data Validation Summary Report for the 100-DR-1 Operable Unit 100-D-Ponds

Phase II Sampling, BHI-00405, Rev. 0
Attachment 5. 100-D Ponds (TSD# D-1-1) Data Quality Objectives Decisions/ Agreements/

Commitments (final approval date- December 16, 1994)
Attachment 6. February 15, 1995 letter between Nemec and Rasmussen
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DPOND13 is closed by Attachment 4.
DPOND 14 through 16 are closed.
DPOND17 remains open. Ecology will provide documentation on the BHI-00328 to the
administrative record.
DPOND18 through 22 are closed. DPOND18 was closed by Attachment 5.
DPOND23 is open.
DPOND24 is closed.

NEW ACTION ITEMS

None.

AGREEMENTS

The existini radionuclide data is adequate. Radlonuclide data will not affect the closure
decision.

For monitorinr the groundwater network is adequate The groundwater flow direction is
adequatew known.

The SAP should only address soil samplin, for verification. Groundwater and groundwater
analyses are out of scope of this DOO irocess.

DISCUSSION

Prior action items were reviewed to agree upon which of the numerous items had been closed.
ERC distributed a packet of data to complete action items (Attachment 1). Ecology reported that
they were still having difficulty closing some of their action items from December, because
additional discussions were necessary internally and with the Lacy office. Ecology broke for an
hour during the meeting to hold a closed internal meeting to discuss open action items.

A working draft of the current status of the process in the DQO steps (Attachment 2) was
provided to serve as a strawman to discuss the DQO process. This draft was provided to act as a
logical basis of discussion of the process. Extensive changes were identified.

Prior meeting minutes were discussed, based on the Ecology markups of prior drafts (Attachment
6). DOE agreed to accept the changes for incorporation.

Ecology considered the contaminants of concern. Ecology agreed that organics, semivolatiles,
volatiles, and pesticides could be excluded (Attachment 7). The ICP 6010 metals method, lead
and arsenic by graphite furnace method, mercury by the cold vapor atomic absorption method,
and chrome VI by the 3060A method should be included. Ecology expressed a request to include
and report other metals for the purpose of quality control. PCBs are below 0.1 percent and only
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analyses must be reached and must be documented by cc:Mail. It would be a time saving to
document this agreement outside of a DQO meeting. PCBs should be considered.

Ecology noted that mercury was forgotten in the sampling plan for Phase 11, written to the
previous DQO process agreement. Ecology noted concerns about quality assurance and quality
control, particularly in respect to field duplicates. Ecology requested that ERC procedures be
reviewed by the ERC task lead to consider this concern. Ecology identified that TCLP
characterization data was unusable for verification purposes, as identified in prior correspondence.
According to Ecology, DOE was aware that this data was to be used for characterization only.
ERC related that the most recent revision of the data report had incorporated Ecology's related
concerns. DOE and contractors have the burden of proof to prove site is clean, anything with
potential to be close to regulatory limit must be proved to be clean. Ecology requested that the
use of the EAL laboratory be considered as a possible cost reduction measure.

ERC requested that Ecology propose COPCs during their evaluation. ERC proposed that an
analog strategy used for the 183-H DQO be considered for use. Ecology stated that this strategy
was not relevant and that field screening was not relevant to this DQO process for verification
sampling.

DPOND3- Completed

DPOND5- Deferred to groundwater discussion on December 21.

DPOND6- ERC presented a table for proposed samples (Attachment 2) and explained that the
proposed number of samples was selected using EPA guidance for random sampling.

Ecology noted that Phase 11 samples were all biased toward sampling hot spots. Ecology noted
that because the sample set was biased, the surface area may have to be considered.

DPOND7: ERC distributed a draft "Determination of PCB Contaminated Soils at 100 D Settling
Pond Will Not Designate as WOOl Dangerous Waste" (Attachment 3). The text explained that
the process knowledge does not fit the WOOl waste designation definition; therefore, the waste is
not designated at WOO1. A related Ecology letter to Bonneville Power Administration was
distributed (Attachment 4).

DPONDS- Deferred to January 19 meeting.

DPOND 9- Completed.

Ecology requested a copy of the letter from A. Stone to N. A. Werdel (Dec. 94 - Administrative
Record), that states that Phase iI samples were to be used for characterization only.

DPOND1O- Deferred to January 19.
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MEETING MINUTES FOR FEBRUARY 1, 19%
100-D PONDS DQO MEETING

ATTENDEES

Keith Holliday, Ecology, 736-3036
Stan Lea, Ecology, 736-3046
Joan Bartz, Ecology, 736-5707
Nicole Kimball, DOE, 376-4670
Scott Peterson, ERC, 372-9574
Janet Badden, ERC, 372-9033
Tara Childs, ERC, DQO Recorder, 372-9394
Scot Adams, ERC, DQO Facilitator, 372-9207

SUMMARY

The prior action items were reviewed. The contaminants of concern were finalized. Detection
limits and clean up levels were additionally evaluated.

Ecology identified a position that the extent of contamination had not been defined in prior
characterization. Ecology proposed a verification sampling program for post-remediation
sampling of the excavation surface, the banks of the ponds (for lateral migration), and subsurface
sampling by drilling to groundwater to evaluate the vertical extent of contamination. The DQO
process meeting was terminated to permit DOE and ERC to evaluate the sampling program
proposed by Ecology.

ACTION ITEMS

PRIOR ACTION ITEMS

Prior action items were agreed to be closed with the exception ofDPOND5, DPOND12,
DPOND17, DPOND23. DPOND5 will remain open for a few weeks until better information is
available about costs. DPOND8 is considered closed; DOEfRL will complete the transmittal of a
draft letter to Ecology, as requested, and Ecology will respond.

DPOND12 will remain open to permit Ecology to continue internal discussions.
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DISCUSSION

Ecology will want to check and see if the EAL will have capabilities to analyze verification
samples and to review EAL detection limits.

A discussion was held relative to Ecology's concerns over Phase H sampling and related log
books, locations, and prior review comments. A current revision of Phase I[ data (BHI-00328,
Rev. 01) was provided to Ecology for formal written review. ERC identified specific changes
that had been made in the latest draft.

ERC proposed that mercury samples should be included in future sampling.

ERC will provide a copy of an "extraction process" letter.

Ecology wants to distinguish between field screening and doing analyses in a fixed field
laboratory. Ecologys (unwritten) position is that field screening done in the process of removal
is of no regulatory concern to Ecology. It is for internal remediation assurance only. Ecology
wants to ensure that any field screening is not included in the scope of the SAP. According to
MTCA, field screening data are not admissible for comparison to MICA values.

AGREEMENTS
(Agrement Atatents re a t ifed with underiinig and boldin& These agreanit tinte are subject to revismn
thmugh the raninad of the DQO proem as addiumal aspects ae iniaed ito the p=s.)

It was agreed that influent nines would not be considered to be nart of this TSD. Instea, they
will be included in a CERCIA focused feasibility study.

ATTACHMENTS

Attachment 1. 100-D Pond DQO Scoping Summary Report, December 12, 1995
Attachment 2. Sample size spread sheet with formula
Attachment 3. Determination that PCB Contaminated Soils at 100 D Settling Pond Will Not

Designate as W001 Dangerous Waste
Attachment 4. Letter- Vern Meinz (Ecology) to Vernon Shipe (Bonneville Power

Administration)
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detection limits may be revised and will be reevaluated by Ecology when the SAP is submited

for amproaL

INPUTS

Ecology presented a proposed verification sampling program. A minimum of samples were
requested from the bottom of the unit to yield a density of one per ten meter grid. Both ponds
were to be considered together as a single unit. These samples would verify the removal action at
the interface with the underlaying ash. The sampling pattern should be a modified random
approach combined with biased samples for potential hot spots. The minimum ten samples was
based on a MTCA approach. Sampling will be needed in pits 1 and 2. Surface locations 1, 4, 5,
6, and 7 from the prior programs should be emphasized. ERC will support the identification of
locations by reviewing prior locations, in particular, site number 7. There should be at least five
samples in the settling pond. There should be five random samples from the middle of the
percolation pond. There should be three random samples from the middle of the settling ponds,
away from prior sampling locations. This represents a total of fifteen samples- seven from prior
locations and eight random samples.

Ecology identified the need to establish the lateral and vertical extent of contamination (DQO
boundaries). To establish the boundaries, bank sampling and drilling would be necessary.
Ecology was particularly concerned about determining the vertical extent of contamination in the
vadose zone down to the groundwater table. Ecology expressed concerns that the current
drilling cost rates were excessive and that external costs were significantly lower. Ecology also
offered the opinion that the Hanford practice of drilling wells without frequent sampling was not
comparable to external practices. Ecology requested that DOE consider cheaper methods of
drilling, such as hollow stem auguring with a split spoon.

Lateral migration should be evaluated using bank sampling at a depth of two feet in the side
(layback) of the bank. One sample per ten by ten meter area should be taken.

Ecology requested two boreholes. The first should be located near the test pit two location or
near the surface sample #7 location near the influent pipe in the settling pond. The second hole
should be located in the percolation pond at the opposite end ( the northwest corner). Ecology
will consider requesting either five-foot or two-and-a-half-foot sampling intervals. Ecology will
identify the entire, proposed, vadose-zone, sampling program (Action item DPOND25) by close
of business February 1. Ecology was requested to provide a total number of requested samples.
Ecology proposed that the ash-Ringold contact should be sampled. Particular emphasis should be
given to mercury and chrome six.
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NEW ACTION ITEMS

DPOND22 - Plot HEIS groundwater data as concentrations versus time. The requested format is
as histograms bar graphs ("block diagrams"). Regulatory limits (MTCA B and MCLs) should be
superimposed as lines paralleling the time axis.

Scott Petersen

DPOND23 - Talk to Ecology staff to clarify review comments relative to an equivalency
demonstration and to the placement of wells. A decision should be available by the next meeting
on January 19, 1996.

Keith Holliday

DPOND24 - Provide a reprint or text supporting the Summers model to Stan.
Bill Mc Mahon

DISCUSSION

This meeting involved discussion of available data (DQO inputs) related to groundwater. These
remain to be linked to DQO questions/questions and DQO steps.

Groundwater Data

Mary Hartman distributed materials relating to groundwater issues (Attachment 1), contaminants
(Attachments 2 and 3), and 100 D Pond wells, water chemistry, flow direction, water table
elevation, plumes, constituents, and time plots (Attachment 4). The effects of multiple influences
were described- upgradient contaminant plumes, effects of coal ash, fluctuations in river levels,
and effects of discharges to the D Pond. The water discharged to the D Ponds apparently was
much cleaner than the surrounding process-effluent groundwater. The water under the D Ponds
is degrading with time as upgradient chromium, nitrate, and tritium plumes migrate under the
ponds.

The history and objectives of locating monitoring wells were reviewed. Multiple
objectives were served to measure influences on the chemistry of associated waters by the
approved locations of the monitoring wells. To date, no obvious specific impacts to groundwater
have been inferred as related to waste constituents in the sludge in the ponds. The use of analyte
lists from WAC 173-303-9905 and RCRA Appendix IX was discussed. The total volume of
analytical results was overwhelming. Consequently, Ecology requested that the data be presented
in a useable summary format (action item DPOND22).

ERC provided reprints related to the chemical effects of infiltration of effluents passing through
coal ash (Attachments 5, 6, and 7).
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MEETING MINUTES FOR FEBRUARY 21,1996
100-D PONDS DQO MEETING

ATTENDEES

Keith Holliday, Ecology, 736-3036
Nicole Kimball, DOE, 376-4670
Scot Peterson, ERC, 372-9574
Greg Mitchem, ERC, 372-9632
Janet Badden, ERC, 372-9033
Sebastian Tinsdall, ERC DQO Facilitator, 372-9195
Tara Childs, Recorder, ERC DQO Recorder, 372-9394

SUMMARY

This meeting was held to complete action items and to complete the DQO process for the 100-D
Ponds removal action. The table of analytes with associated , action levels and detection limits
was completed. An agreement to separate potential Ecology verification concerns from this DQO
process was made. In effect, this agreement shifted the major objectives of the DQO process
from the clean closure objective to verification samples for the bottom of the excavation. The
current analytical agreements provide for completing a sampling and analysis plan for verification
of removal, but eliminates clean closure as an immediate goal. Consideration of the need for
sampling of the vadose-zone materials and for sampling of waste materials will continue outside
of this DQO process.

ACTION ITEMS

PRIOR ACTION ITEMS

DPOND5- The description of proposed demonstrations is considered closed, because clean
closure is no longer part of this DQO process. However, Bill Mc Mahon provided related ERC
inputs to Ecology (Attachment 5).

DPOND12- The table of analytes was closed as a final version.

DPOND17- The written review of the latest draft ofBHI-00328 is considered closed because
Ecology did not identify the need for another revision of the document. Written comments were
not presented to ERC.
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MEETING MINUTES FOR JANUARY 25,1996
100-D PONDS DQO MEETING

ATTENDEES

Keith Holliday, Ecology, 736-3036
Stan Lja, Ecology, 736-3046
Joan Bartz, Ecology, 736-5707
Nicole Kimball, DOE, 376-4670
Scott Peterson, ERC, 372-9574
Greg Mitchem, ERC,372-9632
Janet Badden, ERC, 372-9033
Tammy Ingraham, ERC, DQO Recorder, 372-9324
Scot Adams, ERC, DQO Facilitator, 372-9207

SUMMARY

This meeting concentrated on completing existing action items. Materials were presented to close
many of the action items. The existing materials were considered in the context of the DQO
process steps.

ACTION ITEMS

PRIOR ACTION ITEMS

Prior action items were reviewed to agree upon which of the numerous items had been closed.

DPOND1 through DPOND4 are closed.
DPONDS is closed acept for the cost table, which may not be able to close during the DQO
process. EAL costs will not be available until after the process is completed. It could require a
couple of months to determine costs.
DPOND6 through DPOND 11 are closed. For DPONDS DOE is preparing a letter to Ecology
and Ecology will respond (This DOE letter was sent on February 13 as G I. Goldberg to S.M.
Alexander. It is included as Attachment 8.) DPOND9 and DPOND13 were closed by
Attachment 4.
DPOND10 is closed by Attachment 2.
DPOND 12 remains open.
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Ecology concluded that additional internal consideration is needed to evaluate this model.
However, since the issue of closure was being deferred along with the drilling issue, the time
urgency for these two aspects was not immediate.

ERC presented a revised Table 2 of analytes, cleanup limits, and detection limits (Attachment 4).

DOE and Ecology approved the draft minutes from the February 1 DQO.

The prior agreement to exclude waste management and disposition from the DQO process was
reaffirmed. It was identified that these issues are being confronted by the 183-H closure .

A preliminary draft DQO summary report should be completed in about a week. A final approved
DQO summary report is planned for completion by the end of March.

ATTACHMENTS

1. 1 00-D Ponds TSD ERC Technical Arguments against Need for Borehole Samples
2. Draft Proposed Sampling Map (unlabeled)
3. Unigradient Flow Model and Results 100-D Ponds(table)
4. Revised and Final (2/21/96) Table 2. Maximum Values above and below 2 feet(61 cm), and
Potential Cleanup Limits Associated with Them
5. Extracts from EPA/540/2-89/057 Determining Soil Response Action Levels Based on Potential
Contaminant Migration to Ground Water: A Compendium of Examples

dpnd2_2 .min, pmpared by S. Adams
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need to be considered for disposal of waste. Ecology proposed a working draft decision rule to
be considered: if in deep sampling a contaminant is greater than 100 times the groundwater
standard, then there would be a need to dig deeper or to do a modified closure.

ERC expressed concern that measurements near the detection limits and near regulatory standards
would produce false positives. ERC would be more confident of values two to three times the
detection limit.

ERC proposed using leach samples for supporting a demonstration. Ecology will discuss this
with Lacy staff

ATTACHMENTS

Attachment 1. Supporting Information for the 100-D Ponds Data Quality Objectives
Attachment 2. DQO Process for D Ponds(rough working draft of DQO steps)
Attachment 3. 53 FR 51444 excerpt (RCRA requirements at CERCLA sites)
Attachment 4. A. Huckaby letter to N. Werdel of December 20, 1994 (D Ponds Phase II
objectives)
Attachment 5. R.E. Cordts letter to J.M Bruggeman of November 30, 1995 (chromium at 183-H)
Attachment 6. Ecology markups of prior action items
Attachment 7. Included and excluded analytes (viewgraph)
Attachment 8. G.I. Goldberg to S.M. Alexander letter of February 13,1996 (letter sent in
response to closing action item DPONDS as part of this DQO meeting)
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DPOND17 remains open to permit additional internal discussions within Ecology. No impacts
are anticipated from the continued review, because Ecology is ready to complete the sampling
needs for verification sampling.
Ecology plans to respond to the Administrative Record. Ecology does not anticipate that a Phase
II document revision is necessary.

NEW ACTION ITEMS

DPOND25- A summary of proposed sampling and drilling locations, numbers of samples is
needed by close of business on February 1. A specification sheet would be helpful.

Keith Holliday

DPOND26 - Meeting minutes need to be completed within one week.
Scot Adams

DISCUSSION

Extensive discussion of the equivalence approach occurred. Ecology requires more time for
internal discussion of the approach. The use of the Summers model and possible leaching studies
need more internal discussion. Discussion ensued relative to the technical demonstration of
groundwater protection versus the regulatory (administrative) demonstration.

ERC noted that insolubility should be a consideration in protection of the groundwater. ERC
requested that Ecology consider the demonstrations conducted by the Port Authority at Tacoma
and other locations.

Extensive discussion was held about cleanup levels and detection limits on Attachment 1 (Table 2,
1/31/96 version). Relevant changes will be presented in the next meeting or the final DQO report.

Ecology wanted to know if additional process knowledge might be available. ERC represented
that known resources had been exhausted.

The consistency of approaches between RCRA and CERCLA units was discussed. Ecology's
position was that the RCRA/MTCA approach was quite explicit.

AGREEMENTS
(The following agremncat Atmnts nee based ups the bet available infnoation. Participants may reevaluate the
arwenet stateent at a later tne as new infcrmaimn is developed.)

Areement was reached on the contaminants of concern (COO) as presented on Attachment
1_ The list of COCs was established, but the detection limits and cleanup levels on the list need to
be amended. A rerevised table will be presented for final verification at the next meeting. Some
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FUTURE AGENDA

In the next meeting Ecology will present positions on demonstration projects, the Summers,
model, and agreements at the Port Authority. DOE and ERC will prepare an evaluation on the
proposed Ecology verification sampling program. The remaining DQO steps will be evaluated.

ADDENDUM

Subsequent to the conclusion of the meeting, Ecology completed action item DPOND25 and
presented additional details (Attachment 2):

- A minimum of ten or up to fifteen surface samples, as identified,
-Bank sampling, with samples from the lower third of the bank collected to provide
coverage of one sample per 100 square meters,
-Three boreholes with sampling at 0 to 2 feet, 8 to 10 feet, at the coal ash-Hanford

Formation (sic, Ringold) contact, and then sampling at every 5 feet to the water table.
Continuous sampling should occur adjacent to the ash-Hanford(sic, Ringold) contact.
Note: This adds a third borehole along the northern wall of the percolation pond.

ATTACHMENTS

Attachment 1. Revised Table 2, Maximum Values above and below 2 Feet (61 cm), and Potential
Cleanup Limits Associated with Them
Attachment 2. CC Mail Ecology to distribution- Sampling Needs for Cleanup Closure of 100-D
Ponds, February 1, 1996
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DPOND23- The Ecology position on demonstrations is open, but the action item is considered
closed for this DQO, because clean closure has been excluded from the DQO process. Ecology
will continue internal discussions for when closure requirements need to be defined.

NEW ACTION ITEMS

DPOND27- Schedule a technical meeting to present DOE perspectives on the need for deep
vadose zone sampling. (This will continue discussions outside of the DQO process.)

Scott Petersen

DPOND2S- Ve* the chromium VI value for the detection limit. (The action was completed on
February 21).

Scott Petersen

AGREEMENTS
(The following agrmenat statanut was based upai the best available mfonnation.)

Key decision makm arread to serate the discussion of the reuest for dee, vadlse zone
verification saminF from the DOO yroces Verification oftke wadose zone will not be par
of the voluntay acidon.

DISCUSSION
Prior to this meeting DOE provided a draft rationale (Attachment 1) in response to the Ecology
request for drilling three boreholes for verification sampling to establish the vertical extent of
contamination. Prior to the meeting, it was informally agreed that the DQO process would
continue without inclusion of discussion of the boreholes. Because Ecology's position is that this
TSD cannot be clean closed without vadose zone verification data, this aspect would be separated
from the DQO process. To continue on schedule with the proposed removal action in July, the
sampling and analysis plan needs to be completed as soon as possible. Ecology will review the
presented conceptual model. A DOE- Ecology meeting will be jointly scheduled to discuss the
potential extent of contamination in the vadose zone and need for sampling. The 100 Area ROD
strategy and 1S3-H will be considered in respect to a D Ponds strategy. It was agreed that a
facilitator will not be needed for the technical discussions about the vadose zone verification
sampling.

ERC distributed a rough draft of a proposed sampling map (Attachment 2). This map
incorporates the Ecology requested sampling strategy, accept for the borehole sites, from the
prior DQO meeting.

ERC provided copies of modeled depths of contaminant migration using the unigradient flow
model (Attachment 3) in preparation for meetings to discuss deep vadose zone verification.
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